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THE TUBE SKIN-FLAP IN PLASTIC SURGERY. 


By H. P. PICKERILL anno J. RENFREW WHITE, DuNEDIN, NEw ZEALAND, 


THE exact origin of the ‘tube-flap’ is difficult to trace. Many unlined flat flaps, if they 
lived, converted themselves into tube-flaps by reason of the cicatricial contraction which 
resulted on their under surfaces. This may have originated the observation that if a long 
flap did not die it became a tube, and conversely, that a tubed flap would be more viable 
than a: flat flap. (See Fig. 324.) It does not, however, seem to have attracted any par- 
ticular notice, since no text-books mention it. The kinemato-plastic flaps of Vanghetti 
and Putti depend for their viability and usefulness upon the adoption of the tube form, 
although these authors do not draw attention to this fact. 

The tube-flap probably was first extensively used as a means of maintaining the 
nourishment of large flaps at the Queen’s Hospital, Sidcup, during the war, when it was 
extensively employed by Major Gillies, Major Waldron, Lieutenant-Colonel Newland, 
and one of the writers (H. P. P.). It was then chiefly used for the purpose of conveying 
tissues from the chest or low down on the neck to some part of the face, with extra- 
ordinarily satisfactory results. The tube-flap and tube-graft are, however, capable of 
considerable extension of usefulness, and it is with the object of calling attention to this 
aspect that the present communication is made. | 


THE TUBE-FLAP AND THE TUBE-GRAFT IN FACIAL SURGERY. 
By H. P. PICKERILL. 


The tube-flap in plastic facial surgery is used to convey tissue to the face from the 
chest, neck, scalp or forehead in a viable condition. It has the obvious advantage— 
besides that of almost certain vitality—of avoiding additional scars on the face; in fact 
so great an advantage is this that the author has now almost entirely abandoned the 
practice of cutting flaps from one part of the face to remedy a loss or defect of some other 
part of the face. So far as present observations go, the limit of length of such tube-flaps 
has not been reached. (Figs. 327, 328, 329). 

Technique of the Operation.—A neck tube-flap is fashioned as follows :— 

1. Two parallel incisions are made along the line of the sternomastoid about 2 inches 
apart. The skin, subcutaneous tissue, and platysma are then dissected off the sterno- 
mastoid, thus forming a broad flat flap. The two edges of the flap are now brought 
together, with the skin surface outwards, and sutured accurately, thus forming a ‘tube’. 
The skin margins of the wound are then freely undermined and brought together, leaving 
the ‘tube’ hanging free for the greater part of its length, but united to the neck at its 
upper and lower ends (Fig. 310). 

The author prefers in this class of tube—i.e., where there is no direct arterial supply 
or venous return—to leave it for ten days or a fortnight until the margins have well 
united before swinging it up on to the face. By this procedure the possibility of 
the introduction of sepsis into the length of the tube is considerably lessened (Fig. 311). 
This of course is a most important point, since any serious sepsis in the substance of the 
tube, if it extends across its whole diameter, is almost equal to dividing it with a knife 
as far as the vitality of the free end of the graft is concerned. 

2. The lower end of the tube, with or without any additional flat flap, is divided, 
swung up to the face, and inserted accurately in its prepared bed (Fig. 312). 
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3. At the end of ten days the tube is divided at its distal end and opened out flat 
again. The scar in the neck is excised and the flap reinserted into the neck; thus the 
only tissue ultimately lost from the neck is from the lower end near or below the clavicle. 

















Fig, 309, 





Fig. 312, Fia. 313. Fig. 314, 
‘ 


Fig. 309.—Total loss of upper and lower lips. Illustrates the type of case suitable for restoration by tube-grafts. 
Aug. 18, 1917. 

Fig. 310.—Shows either a tube-flap or tube-graft in process of formation from the neck. 

FIG. 311.—Tube-flap formed from the neck, hanging free except for attachment at both ends. It remains thus for 
ten days, when its lower end is divided and the graft swung into the desired position. 

FIG. 312.—Tube-graft swung into prepared position for restoration of the lower lip. Tube still attached at its 
posterior end. 

FIG. 313.—Double tube-flap formed by the superimposition of a scalp flap upon the neck flap. Preliminary stage 
for restoration of upper lip. E 

The neck flap (derived from what was not required for the restoration of the lower lip) serves as an artificial 
mucous membrane, and the scalp flap as the outer skin of the upper lip, thus enabling the patient to grow a 
moustache if desired. 

FIG. 314.—Shows complete restoration of upper and lower lips of patient shown in Fig. 309 by means of tube- 
grafts. Dec. 28, 1919. 








This area, if large, can always be skin-grafted, and in any case is in a favourable situation 
(Fig. 320). ‘ 

4. ‘Caterpillar’ grafts. Should the tube not be long enough for its original intention 
(indeed it may sometimes with advantage be purposely made short), it may be ‘cater- 
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pillared’ into place. To accomplish this, the lower end of the tube is divided, swung 
upwards, and inserted into a small prepared bed as high up as possible. At the end of 
ten days this process is repeated. The lower (original proximal) end being divided, swung 
up, and in turn inserted in a small prepared bed—and so on until the desired situation is 
reached (Fig. 315). 

Small adventitious blood-vessels develop into the ends of such ‘caterpillared’ tubes 
with astonishing rapidity. A certain allowance has to be made for shrinkage in length 
of all tube-grafts, but given absolute asepsis, this should not amount to more than one- 
sixth. 

A similar technique is employed with tube-grafts in other situations, except that 
where there is an assured blood-supply the tube may be made and the flap brought into 
position at one operation. For instance, in a lateral temporal or parietal tube-flap con- 
taining branches of the superficial temporary artery and vein, the tube and flap may be 
at once cut, formed, and swung into position on the nose or chin, as the case may be, 
without any fear of loss of vitality of the distal end of the flap (Figs. 316 and 317). 





Fig, 315, Fie, 316, FIG. 317, 
FIG. 315.—‘Caterpillar’ tube-vraft Fic. 316.—Lateral temporo-frontal tube-flap for restoration of lost tip of nose. 
from neck for restoration of lower This flap, containing the anterior branch of the superficial temporal artery, can be 
lip. brought down immediately into the desired position. It has a very high vitality. 


(Photograph taken after the application of iodine.) Sept. 25, 1919. 

Fig. 317.—-Restoration of tip of nose shown in Fig. 316. The tube-graft has 
been divided, opened out, and returned to its original position. The area not 
covered by returned ‘pedicle’ has been grafted by a whole-thickness pressure skin 
graft. Nov. 7, 1919. 


The Tube-graft.—This name may be applied to a variation of the tube-flap when 
the tube form is itself used for the graft and not merely as a carrier of nourishment 
(Figs. 312 and 315). 

Such tube-grafts are particularly useful in the restoration of lips and the repair of 
palatal defects, or any similar situation. The technique of the operation is the same 
except that the tube is allowed to ‘hang’ for at least a fortnight, by when it becomes 
slightly congested and acquires a rose flush, which, when it is grafted into position to 
form a lip, it never loses. Incredible as it may appear, it is nevertheless quite true 
that it is very difficult to tell afterwards which is the mucous membrane lip and which 
skin. : 

For palatal defects the margins and posterior end of the defect are pared, and the tube 
split along each side and sutured into position accurately. At the end of a fortnight the 
tube is divided, and sutures are inserted along the anterior margin of the defect. The 
lower and unwanted portion of the tube is returned to the neck (Figs. 221, 322, 323). 
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There is occasionally a tendency to scar formation along the margins of the returned 
flap ; but this I am satisfied is due to too early movement of the neck by the patient, 
and may be entirely obviated by the use of plaster bandages. 





a 


FIG, 318, Fig. 319, FIG, 320, 





FIG. 318.—Loss of chin. Suitable for restoration by double tube-flaps. Dec. 13, 1918. 

FIG. 319.—-Double tube-flap from scalp and neck for restoration of chin (see Fig. 318). This scalp flap contains the 
posterior branch of the superficial temporal artery, and so may be swung down immediately. It imparts considerable 
vitality to the underlying neck tube-flap. 

Fic. 320.—Shows the complete restoration of chin (cf., Fig. 318). The tube-flap pedicles, as can be seen, have been 
opened out and returned to their respective previous positions. March 5, 1919. 


ADVANTAGES.—Smooth skin inside the mouth, hair-bearing skin outside, and no 
additional scarring or tension of the face or neck. 








Fic, 321, Fig. 322. FIG. 323. 





FIG. 321.—Plaster cast of palatal defect suitable for restoration by means of a tube-graft. Jan. 6, 1920. 

FIG. 322.—Tube-graft fashioned from the neck, and passed in through the mouth to remedy the defect shown in 
Fiq. 321. The lips were sutured together temporarily to prevent movement. No very efficient antiseptic precautions 
were possible, yet the graft ‘took’ perfectly. Jan. 23, 1920. 

FIG. 323.-—Plaster cast of restoration by tube-graft of defect shown in Fig. 321. Feb. 16, 1920. 


The Double Tube-flap.—This is a modification which is particularly useful in chin 
and cheek restorations, or in the closure of any hollow viscus which requires an epithelial 
lining. It consists essentially of a tube-flap of plain smooth skin formed from the neck, 
swung upwards, and adapted to the defect with its skin surface inwards towards the mouth 
and its raw surface outwards. Immediately, and at the same operation of course, another 
tube-flap is fashioned from elsewhere—the scalp, for instance—and turned down to lie 
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over the first flap, to which it is accurately adapted. Ten days afterwards both tubes 
are divided, and returned to their respective original positions. 














Fig. 324, Fig. 325, FIG, 326. 


Fig. 324.—An unlined rhinoplastic flap which had become detached from the margins of the nasal cavity, and had 
converted itself into a‘ tube’. This tube was opened out, and returned to its original position on the forelread. The 
nasal restoration was carried out subsequently by a chest tube-flap (see Figs. 325 and 326). Nov. 27, 1918. 

FiGa. 325.—Rhinoplastic restoration by neck and chest tube-flap of case shown in Fig. 324. The under surface of 
the chest flap was skin-grafted before being swung up into position, in order to have an epithelial liniag on the internal 
nasal surface. 

FIG. 326.—Rhinoplastic restoration by means of neck-chest tube. Tube pedicle divided, and returned to neck, 
leaving tissue imported from chest in sia on nose. March 14, 1919. 


There remains to repair the defect a complete island of tissues imported from two 
situations at a considerable dis- 
tance, lined by smooth hairless 
skin on the inside and by hair- 
bearing skin on the outside (Figs. 
318, 319, 320). 


























Fig. 327, FIG. 328. FIG. 329. 


FIG. 327..-Tube-flap formed on left side of chest for replacing keloid scar on right side of neck. The keloid had 
been removed several times, and radium had been applied without success. The tube could not be formed on the right 
side owing to the position of a large scar on the right shoulder. Jan. 4, 1919. ; 

FIG. 328.—Lower end of tube-flap opened out, and swung upwards to replace the upper portion of the excised keloid. - 
Feb. 2, 1919. 
; Fic. 329.— Original upper end of tube-flap shown in Fig. 327 divided, opened out, and swung across to replace the 

lower portion of the keloid scar. (Photograph taken soon after removal of stitches and before massage had ‘softened 

March 4, 1919.. 


| the flap.) 
A similar method to this would be of considerable advantage in dealing with such 
Gefects as ectopia vesicz. 
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Previous to devising the double tube-flap, it was customary to obtain a lining in chin 
and cheek losses by turning up a flat flap from the neck in the immediate vicinity of the 
loss, the ‘hinge’ of the flap being the lower margin of the defect. This had the obvious 
disadvantage in men of employing a hair-bearing surface inside» the mouth, which 
proved exceedingly disagreeable and annoying to the patient. It was the undesirability 
of this procedure which led the writer to devise the tube-graft and the double tube-flap 
for such cases. 

Viability of Tube-flaps.—The extraordinary effect that tubing a flap has on its 
vitality is evidenced by the fact that, after tubing, a flap may be grafted into a septic 
cavity like the mouth or nose, or on to a septic surface (chronic ulcers) with almost a 
certainty of its survival (Figs. 321, 322, 323). This has suggested that after the removal 
of malignant growths from the face or jaws the loss should, when practicable, be immedi- 
ately made good, or the raw area grafted by a tubed flap, with the idea of (a) minimizing 
sepsis, (b) preventing contraction, (c) bringing up an additional blood-supply and fresh 
tissue from an area not liable to such lesions. 

The author is at present utilizing this method, and hopes to make it the subject of a 
further communication. 


THE USE OF THE TUBED-PEDICLED SKIN-GRAFT IN THE 
SURGERY OF THE LIMBS. 


By J. RENFREW WHITE. 


So far as the writer knows, the method of importing skin-flaps from a distance by 
means of the tubed-pedicled skin-graft has been used up to the present only in the plastic 
repair of facial injuries and diseases. Invented by the surgeons working at the Queen's 
Hospital for Facial Injuries at Sidcup, it was first brought to the notice of the writer 
by the brilliant results obtained in the cases of facial injury among New Zealand soldiers 
treated by Lieutenant-Colonel H. P. Pickerill, N.Z.M.C., the New Zealand surgeon at 
Sidcup. 

The writer was at once struck by the possibilities of this form of skin grafting ; the 
ease and certainty with which the importation of large areas of normal skin to fill exten- 
sive skin defects could be carried out from so great a distance from the face as the neck, 
the top of the scalp, or the front of the chest—as exemplified by Colonel Pickerill’s work 
—stimulated the writer to experiment with this method in the case of large skin defects 
and ulcers of the limbs. 

Opportunities for these experiments were far from lacking ; like every other surgeon 
engaged in treating orthopedic cases among the wounded, the writer had experience of 
numerous cases in which the destruction of a considerable area of skin in the limbs had 
led to the formation of chronic traumatic, ulcers with hard indurated circumference and 
base, ulcers that could only be coaxed into healing with the greatest difficulty or that had 
defied all forms of treatment, including the usual methods of skin grafting. It seemed 
to the writer that if this new method of importing healthy skin from a distance could be 
made applicable to such cases the problem of healing them would be solved. 

At the outset it was apparent, however, that there were important differences 
between the use of this method in the facial cases and its possible use in these cases of 
chronic ulceration. In the first place, it seemed doubtful whether skin tubes cut from 
the limbs would be able to develop so good a blood-supply as those cut from skin so richly 
vascular as that of the scalp and the neck; were it for this reason found impossible to 
cut long tubes that would remain viable, this would necessitate such a reduction in the 
length of the tubed pedicle that it would be impossible to transplant skin over the neces- 
sary distance—for instance, from the inside of one leg to the inner or outer aspect of 
the other. A further important difference lay in the fact that the facial surgeons who 
used this method had always transplanted the skin-flaps on to ciean aseptic surfaces to 
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which the imported skin had at once adhered and from which it very soon derived an 
additional supply of blood; whereas it was to effect the healing of chronically infected 
discharging ulcers that the writer proposed to try this method. 

It seemed reasonable to suppose—what subsequent experience proved to be true— 
that it would take a much longer and, in different cases, a very variable period for the 
imported pedicle flap to adhere to the infected surface and to gain from it a blood-supply 
sufficient to ensure its survival after the division of its pedicle. 

Despite some early failures, which, with fuller knowledge and experience, the writer 
feels confident he could now avoid, the experiments have had so gratifying a measure of 
success that he has determined to publish an account of the technique and results of this 
method of obtaining certain and permanent healing in a class of case that has hitherto 
been notorious for the difficulty and uncertainty of its cure. 














Fie. 330, 


FIG. 330.—This Shows the result of the second stage in the treatment of a chronic cavity in the lower end of the radius, 
the end-result of a year-old process of osteomyelitis. No tissue could be obtained locally to fill this cavity ; a large skin 
tube was therefore formed along the side of the chest ; after a fortnight its lower attached end was divided, opened out, 
and sutured into position so as to fill the cavity. 

FIG. 331.—The final stage of this plastic closure of the osteomyelitic cavity in the lower end of the radius. 

This photograph was taken one year after that of Fig. 330. The cavity has remained healed all this time. It was 
found necessary to wait three weeks in this case before dividing the tubed ped.cle, as it took all that time for the imported 
flap to adhere sufficiently to the granulating walls and floor of the cavity to get an adequate blood-supply. 


Why these chronic ulcers refuse to heal spontaneously.——Chronic ulcers of the limbs, 
whether purely traumatic in origin, representing the unhealed remnant of an originally 
large tissue loss, whether the result of a lowered vitality of the skin of the limb as a whole 
as in varicose veins, or whether tuberculous in nature as in Bazin’s disease, have always 
been the despair of surgeons. Not only is the obtaining of complete healing a long, 
tedious, and uncertain process, but when at last they are healed, relapse with recurrence 
of the ulceration follows sooner or later in many Cases. 

Failure of spontaneous healing of chronic ulcers is surely in large part at least, if not 
principally, due to the existence around the periphery and in their base of a thick layer 
of dense scar tissue, the product of the long-drawn-out inflammatory reaction that 
represents the effort of the tissues to repair the defect. The cicatricial contraction of 
this scar tissue has led to a progressive increase in its density with a corresponding 
decrease in its vascularity, and so has resulted in a reduction of the blood-supply to the 
granulation tissue and epithelial cells seeking by their proliferation to repair the still- 
existing gap. Such interference with the only source of nutrition that these cells possess 
must limit their active proliferation, must in some cases even render them incapable of 
resisting the action of the germs still present and active on the surface of the wound, and 
so must bring to a standstill the tissues’ effort at complete repair. Thus it would seem 
to be true that healing of the last part of the wound is prevented by the premature 
cicatrization of the part already healed. Such seems to the writer the pathological 
explanation of the chronicity of these lesions. 
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Under such circumstances what is required to bring about healing is some form of 
surgical interference that will in the first place remove this obstructing layer of accumu- 


lated scar, and, in the second, import 
into the gap so made a flap of normal 
healthy skin possessing a temporary 
independent blood-supply of its own so 
that when the flap has taken, has adhered 
to the granulating surface, and its pedicle 
has been cut, the skin defect will be com- 
‘pletely made good and the ulcer healed 
in a stable manner. This means, then, 
the transplantation on to the freshly 
granulating surface of a flap of healthy 
skin of normal thickness, a flap which will 
ultimately derive its blood-supply, not 
precariously through a layer of dense 
contracting scar tissue, but from a healthy 
vascular granulating surface. This consti- 
tutes the ideal form of the healing of these 
ulcers; the grafting of normal healthy 
skin on to the freshly excised surface of 
the ulcer, with the development of a 
minimum amount of scar tissue between 
the skin surface and the subjacent healthy 
tissues. 

The writer considers that this method 
of treating varicose ulcers (Figs. 338, 339) 
will give results infinitely superior in cer- 
tainty, rapidity, and stability of healing 
to those obtained by any other method 
that has so far been used. 

The writer considers that this ideal 











F1G. 332.—Photograph of a sketch of the second stage in 
the treatment of a chronic ulcer of the lower part of the leg, 
an ulcer that had persisted unhealed for over a year after a 
compound fracture of the tibia‘and fibula. The first stage of 
the treatment consisted in the formation of a skin tube along the 
outer aspect of the thigh of the opposite side just above the 
knee. At the second operation the upper end of the tube was 
cut, opened out, and sutured to the ulcer so as to fill the defect 
completely. The two limbs were immobilized in the position 
shown, For final result, see Fig. 333. 























FIG. 333.—Final result of the case shown in Fig. 
332.. The chronic ulcer is completely healed by the 
large area of imported skin shown. The discoloration 
round the imported flap is due to iodine staining. 


Wolfe grafting. 





pathological termination—full thickness of normal skin covering healthy vascular tissue with 
an absolute minimum of scar tissue between—can in many cases be realized only by means 


of the tubed-pedicled skin-graft; and that the 
results obtained by this method warrant its 
being regarded as in many cases the method of 
choice, the method that gives promise of the 
most certain and stable healing. This method 
ensures the filling in of the tissue gap left 
after preliminary excision of the unhealed ulcer 
by flaps of skin brought in from a distance— 
for example, from the opposite limb, from 
another segment of the same limb, or from 
the front of the chest or abdomen. By this 
method a large area of healthy skin can be 
imported to the place where it is required, 
and kept with an independent blood-supply of 
its own for as long as may be necessary for 
it to unite with its new bed. Moreover, the 
flap can be chosen from a part where there 
exists so great a redundance of skin as to allow 


of the complete closure of the defect resulting from cutting the flap and its pedicle, 
either by immediate aseptic suture or by suture assisted by a small amount of aseptic 
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The advantages of this method may be summarized :— 

1. The graft is taken from a place where it can be easily spared. 

2. A far larger graft can be cut, transplanted, and maintained alive than any simple 
pedicled graft obtained locally. 

3. Such a graft possesses through its tubed pedicle an independent blood-supply 
that can be maintained over an almost indefinite surface. 

4. The gap left by cutting the flap and its pedicle can be closed aseptically and its 
healing completed before this area is approximated or in any way connected with the 
infected discharging surface on to which the flap is to be grafted. 




















FIG, 334, FIG. 335, 


FIG. 334.—This shows on the left leg two chronic ulcers of many months’ duration situated over and adherent to 
the internal surface of the tibia; on the right leg is formed the tube, which contains the internal saphenous vein ; the 
middle part. of the gap left after cutting the tube has been closed by suture with buttons to assist in bearing the tension, 
and in addition many tension cuts have been made through the skin on either side of the suture line, in order to 
decrease the tension. The gaps left at either end have been closed by Wolfe grafts, pressure on which is being maintained 
by gauze pads. 

Fig. 335.—The next stage, a fortnight later. The two ulcers have been excised and the upper end of the tube 
detached, opened out, and placed on to the inner half of the ulcer. The two limbs immobilized as shown in plaster- 
of-Paris, side by side. Three weeks in this position was sufficient for the grafted end to gain a blood-supply sufficient 
to nourish the whole tube. (See Fig. 336.) 


5. The length of the tubed pedicle allows the distance between the source of the 
transplant and its new bed to be sufficient to make the position of retention of the limb 
as comfortable as possible for the patient and much more tolerable than if the two parts 
of the limb were to be closely approximated. 

6. The final pathological result approaches most nearly to the ideal one formulated 
above. 

This method of importing flaps of full thickness of healthy tissue is very useful in 
replacing, by such normal skin, areas of scar skin and scar tissue which in the neighbour- 
hood of joints are producing a deformity or are causing a_ limitation of the range of 
movement. Especially is it to be used in contractions of the fingers and hand after 
burns, septic infections, etc. 
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The Technique of the Tube-pedicled Method of Skin Implantation as adapted 
to the Treatment of Chronic Ulcers of the Limbs.—The essential steps in the carrying 
out of the skin transplantation are as foliows :— 

1. The formation of the skin-flap with its tubed pedicle. 

2. The preparation of the surface of the ulcer for the reception of the flap. 

3. The implantation of the skin-flap, connected through its pedicle with an indepen- 
dent source of blood-supply. 

4. The maintaining of close contact between the under surface of the flap and the 
granulating surface of the ulcer until they unite by secondary adhesion of their granula- 
_ ting surfaces. 





FIG, 336. FIG. 337. 

F 1G, 336.—Third stage : both ends of as much of the tube as was required have now been transplanted on to, and have 
adhered to, different parts of the uleer. The edges still require trimming and suturing, and the redundant tissue needs to 
be cut away (see Fig. 337). 

FIG. 337.—The final stage of the case the earlier stages of which are shown in Figs. 334, 335, and 336. 


5. The division of the pedicle and the close adaptation of skin-flap to the edges of 
the ulcer, so that as small an area as possible of raw surface is left to become covered with 
thin epithelial ‘skin scar’. 

The duration of the whole process varies in different cases; in the simplest the 
transplantation takes about six weeks to accomplish, and requires the performance of 
at least three separate operative stages, each of which is preceded and followed by a period 
of preparation and waiting. More difficult cases take about three months, and the number 
of operations that will be required may be as many as six or eight—none of them of course 
being severe. 

The First Pre-operative Period.—It is important that the ulcer and the surrounding 
skin should be in as healthy a condition as possible before attempting the first stages in 
the skin transplanting ; with this end in view the wound should be treated on general 
surgical lines with antiseptics, ointments, etc., in order to reduce to a minimum bacterial 
activity and inflammation in and around the ulcer ; it is also important that the surface 
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should be made as dry as possible ; to effect this nothing seems to equal the daily expo- 
sure of the wound to the sunlight. 

Before the first operation is attempted, its details should be carefully worked out 
and rehearsed. The site from which it is proposed to obtain the transplant has to be 
carefully chosen, and the direction and length of the flap and its pedicle determined. 

In most cases the writer has made use of the following sites :— 

1. For ulcers of the foot or about the ankle, the skin of the opposite thigh or the skin 
of the buttock of the same side. 

2. For ulcers about the calf and knee, the skin of the inner side of the opposite leg 
about the same level. 

3. For ulcers of the thigh, the skin of the inner side of the opposite thigh. 

4. For ulcers of the upper limb, the skin of the front of the chest or abdomen. 

As regards the direction of the tubed pedicle ; 
where this is to be cut from the skin of the inner 
side of the leg or thigh, the writer has found 
it advantageous to include in the pedicle the 




















FIG, 338, FIG, 339. 


FIG. 338.—The second stage in the grafting of a chronic varicose ulcer of the leg of three years’ standing. The ulcer 
had been excised, and a large skin tube formed on the buttock of the same side, three weeks before at the first operation. 
At this second operation one end of-this tube had been cut, and transplanted on to the upper half of this excised ulcer, the 
limb being then immobilized in the position shown, for a month, when the other end of the tube was detached from the 
buttock, cpened out, and grafted on to the still unhealed lower half of the ulcer. Note that the dark colour is due to 
painting with iodine solution, and not to circulatory changes in the tube and flap. For final result see Fig. 339. 

FIG. 339.—The final stage of healing of the varicose ulcer after the trimming away of the redundant part of the tube 
and suturing of contiguous edges. This has left an elevated area of healthy skin in place of the uleer; experience 
has shown that in time the imported flap sinks to the same level as the rest of the skin of the limb. 


internal saphenous vein ; elsewhere one must be guided by the known anatomical facts 
regarding the blood-supply of the skin. An excellent account of this subject, worked 
out for the needs of plastic surgery, was given in an article by Pieri in La Chirurgia 
degli Organi di Movimento, 1918, vol. ii, Fase. 2, April. As regards the length, this 
must be calculated beforehand with the limb fixed in the intended position. 

The First Operation.—This includes (1) An aseptic stage ; and (2) A septic stage. 

1. The Aseptic Stage.—This consists of the cutting of a long flap of skin of the deter- 
mined length and direction, and its tubulization. The gap left after this step has been 
taken must now be closed. Except for a triangular piece at each end where the flap 
widens out, this can be done almost always by undercutting and suturing with tension 
sutures. The two triangular raw areas should be grafted with Wolfe grafts, which are 
sewn in place and kept pressed down on to their beds by means of pads of gauze placed 
between them and the attached ends of the tube. 

2. The Septic Stage—The surgeon then proceeds to the complete excision of the 
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ulcer and its surrounding mass of scar tissue, including the circumference of thin epithelial 
skin scar. : 

First period of post-operative treatment.—During this period of fourteen days the 
excised surface that now represents the ulcer should be daily dressed and kept as clean 
and dry as possible. 

For twenty-four hours previous to the next operation a tight ligature should be tied 
so as to strangulate the blood-supply through that end of the skin tube which it is 
intended to sever on the morrow. This renders the tube dependent on one source of 
blood-supply, that from the other end only. It also serves to test whether the tube has 
as yet a sufficiently rich blood-supply to survive this reduction in the number of its 
sources ; if after an hour or two part of the tube looks pale and becomes cold, then 
the ligature can be removed and the next operative stage postponed until such time as 
this ligature test proves satisfactorily that it is safe to cut off the blood-supply from 
this. end. 

The Second Operation.—— 

1. The tube should be cut through at the point where it was ligatured ; the blood- 
flow through the tube should now be examined ; should the cut edge of the tube continue 
to ooze then it is likely to survive ; in the rare cases in which it simply becomes pale and 
does not ooze it will be wise to 
postpone opening it out and fixing 
it to the surface of the ulcer for 
a day or two, to test its viability. 

2. The free end of the tube is 
now opened out, but only a suffi- 
cient area to furnish a good broad 
surface for apposition and adhesion 
to the granulating surface of the 
ulcer ; unless the ulcer is a small 
one there need be no attempt at 
this stage to fill the defect com- 
pletely with the imported skin ; the 
free edges of this part of the flap 
are then sutured to the contiguous 
edges of the ulcer and the two 
surfaces maintained in contact by 


Fic. 340.—The first stage in a case of inporting skin from the chest by means of firm pressure bv a pad 
means of the tubed pedicled flap to replace the chronic ulcer surrounded r 
by scar on the dorsum of the hand. The second stage will be similar to and bandage. 


eee ee 3. The limb or limbs must now 

be immobilized in the required 
position—usually by plaster-of-Paris—so that no involuntary movement of the patient 
may detach the flap from contact with the surface to which it is being grafted. It is 
essential, wherever one limb or segment of a limb is superimposed upon another, that 
the one should not rest actually in contact with the other; otherwise a pressure sore 
will inevitably result. 

Second period of post-operative treatment.—The most important indication for treat- 
ment now is the maintenance by pressure of absolute contact between the two surfaces, 
the deep surface of the flap and the surface of the ulcer; the sooner union has been 
obtained between them, the shorter will be the period of fixation in a not too comfortable 
position for the patient, and the sooner will it be possible to divide the pedicle and 
proceed to the utilization of the pedicle itself for the covering in of the rest of the ulcerated 
surface. 

When it is considered that the time has come for the division of the pedicle, and that 
the tube has now a sufficient blood-supply from its union with the ulcer, it can be put 
through a ligature test similar to that described above for the twenty-four hours 
preceding the next operation. 
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The Third Operation.—The pedicle is divided and the limbs are freed from the 
retention apparatus ; the cut end of the pedicle should now bleed quite freely and continue 
so to bleed ; otherwise it will be well to wait a few days before opening out an inch or 
two of this end of the tube and implanting it on another part of the surface of the ulcer 
and suturing it into position and exerting pressure on it exactly as was done in the case 
of the first piece transplanted. 

The third period of post-operative treatment.—The pressure on this part of the flap is 
maintained in the same way until it, too, is firmly united in position ; the imported tube 
should now somewhat resemble the handle of a Gladstone bag, the two broad flat ends 
adherent to the ulcer united by the still tubulized middle portion of the pedicle. 

The Fourth Operation.—This consists in adapting this central part of the tubulized 
skin-flap to whatever surface of the ulcer is still raw and uncovered by imported tissue ; 
the redundant parts are trimmed away. 

The fourth post-operative period is concerned with the maintaining in apposition such 
of these parts as have still to unite with the ulcer. 
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EPONYMS. 


Il. BRODIE'S TUMOUR, AND BRODIE’S ABSCESS. 


Sir BENJAMIN BropIieE resigned the office of Surgeon to St. George’s Hospital in January, 
1840, at the age of 57, after thirty-two years’ service as Assistant-Surgeon and Surgeon. 
He says that for a long time after his resignation he never passed the hospital without a 
sense of regret that his work there was over; and to mitigate this feeling he delivered 
annually a short course of lectures to the students in the winter session, ‘‘ generally 
selecting for his subject some one class of disease, and giving a more detailed history of 
his own experience than was possible in an ordinary course of surgical lectures’. They 
were, in fact, the origin of the clinical lecture which is now so familiar in the medical 
curriculum. Of these lectures Sir Henry Acland says: ‘* None who heard him can forget 
the graphic yet artless manner in which, sitting at his ease, he used to describe minutely 
what he had himself seen and done under circumstances of difficulty, and what, under 
like circumstances, he would again do or would avoid. His instructions were illustrated 
by the valuable pathological dissections which during many years he had amassed, and 
which he gave during his lifetime to the hospital ”’. 

Brodie’s Tumour of the Breast, and Brodie’s Chronic Abscess of Bone---the two con- 
ditions which have perpetuated his name in the literature of surgery—-were the subjects of 
lectures delivered in this manner. Those dealing with the first condition are reported 
in the Medicai Times for 1844, vol. x, pp. 163 and 191, being the eighth and ninth 
lectures of the course. 

After some preliminary remarks Sir Benjamin Brodie said :—*‘ In the present lecture 
I shall make some observations on the diseases of the breast, no very clear description 
having been given of them, although of common occurrence. The disease to which I shall 
particularly refer to-day is one of considerable interest ; especially so, because it is quite 
different from carcinoma with which it has been frequently confounded. It is not met 
with in hospital practice, but very often shews itself in private life, and unless I had had 
the advantage of seeing a large number of private patients, I should not have been able to 
make out its symptoms and history, as I believe I now can. . . . A lady consulted me 
who had one of these tumours in her breast, about the size of a walnut; I punctured it 
with a needle first, and finding it contained serum, I laid it open with a lancet ; a large 
quantity of fluid escaped. I then dressed it with lint to the bottom, meaning to bring 
on inflammation : a good deal of suppuration followed, and the wound was two months 
before it healed, and then the disease was apparently quite eradicated. About a’ year 
after this the patient came to me again, and I found, where I had opened the cyst, a 
fungous tumour as large as the cyst I had previously opened. I recommended her to have 
the breast amputated ; the operation was performed, and we found it (Fig. 341) to be 
entirely made up of cysts containing fluid matter, and one of a large size as represented in 
the drawing on the table. From the inner surface of this cyst there projected a solid 
tumour, which appeared to be made up of numerous folds giving it a plicated appearance, 
covered by membranes continuous with that lining the cyst ; and when cut into, it looked 
like very slightly organized fibrine. ... . Very many years ago I had the opportunity 
of witnessing a similar operation performed by Mr. Freeman, of Spring Gardens ; and in 
my written notes of this case I find I described it as looking like slightly organized fibrine. 
In this instance the tumour occupied one-third of the cavity of the cyst. But this is not 
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the only situation in which these solid masses are formed ; you will sometimes find them 
outside the cyst, and these will increase in size till all appear to be united in one solid 
mass; but if you carefully examine them in this state you will find them outside, and 
perfectly distinct from, the inner surface of the cyst. Here is another tumour (Fig. 342) 
which I removed from a private patient ; it is of a similar character, and the breast in 
this instance weighed between seven and eight pounds. - On cutting into it a cavity was 
found holding a large quantity of serum. ... . I said in this particular instance the 
breast weighed upwards of seven pounds, and I have seen other cases where they have 
attained a similar magnitude. The skin does not always ulcerate in these cases; but 
occasionally it is so distended that it bursts; a large quantity of fluid matter will be 
discharged, and an ulcer of an unhealthy character will be left, which, if not speedily 
removed, will wear out the constitution and destroy the life of the patient. . ... The 
disease, as I have said before, is not cancerous; but still it should be removed ; because 
if allowed to remain, the local irritation will destroy the life of the patient; and if 
removed, it will not return. If you operate at all you must remove the whole of the 
breast, for it is no‘use taking away small portions. It is better to perform the operation 





VG. 341.—Brodie’s tumour; copied by permission from the drawing in St. George's Hospital, 


whilst the tumour is small; nevertheless you are not to be deterred by its magnitude, 
because it is not in this disease as in carcinoma ; there is, in fact, no danger: and I have 
seen a great many cases where the operation has been performed and the disease has never 
returned. . . . . I have given no name to this affection because I think it is an error of 
modern times to be continually giving new names to discases, but if it must have a name, 
I think it should be called sero-cystic tumour.” 

Sir Benjamin Brodie’s lecture on Abscess of the Tibia was delivered in the Theatre of 
St. George’s Hospital on November 19, 1845. It is reported in The London Medical Gazette 
for 1845, vol. xxxvi (New Series, vol. i), page 1399. He said :—‘‘ In the year 1824, I was 
consulted by a young man, 24 years of age, under the following circumstances: There was 
a considerable enlargement of the lower end of the tibia, but the ankle-joint admitted of 
every motion and was apparently sound. The skin was thin, tense, and closely adherent to 
the periosteum. There was constant pain in the part, generally of a moderate character, 
but every now and then it became excruciating, keeping the patient awake at night 
and confining him to the house for many successive days. It made his life miserable 
and his nervous system irritable: one effect of which was that it spoiled his temper 
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and thus produced another set of symptoms in addition to those which were the direct 
consequences of the local malady. The disease had been going on for twelve years. He 
had consulted a number of surgeons respecting it, and had used a vast variety of remedies, 
but had never derived benefit from anything that was done. Instead of getting better, he 
every year became so much worse. I tried some remedies without any advantage, and 
at last recommended that he should lose the limb. Mr. Travers saw him with me and 
agreed in this opinion. Amputation was performed, and the amputated tibia is now on 
the table. You will see (Fig. 343) how much the lower end of it is enlarged, and that the 
surface of it presents marks of great vascularity. The bone in the preparation is divided 
longitudinally, and just above the articulating surface there is a cavity as large as a small 
chestnut. This cavity was filled with dark-coloured pus. The inner surface of it is 
smooth. The bone immediately surrounding it is harder than natural. The examination 
of the limb explained all the symptoms: there was an abscess of the tibia, stretching 
the bone in which it was formed, or rather, if I may use the expression, trying to stretch 
it, and thus causing the violent pain which the patient suffered. On observing these 
appearances, I could not help saying, that if we had known the real state of the disease 





FIG. 342.—Brodie’s tumour—serocystic tumour of the breast. (x 2.) 
St. George's Hospital Museum, 


the limb might have been saved. A trephine would have made an opening in the tibia, 
and have let out the matter. It would, have been merely applying the treatment here 
that we adopt in the case of abscess elsewhere. You open a painful abscess of the arm 
with a lancet ; you cannot open an abscess of the bone with a lancet, but you may do so 
with a trephine. 

‘** About two years after the occurrence of this case I was consulted by another patient, 
23 years of age, who had an enlargement of the upper end of the tibia extending to some 
distance below the knee. He suffered a great deal of pain, the part was very tender, and 
there were all the symptoms of chronic periostitis. I made an incision over the part, 
dividing everything down to the bone, and found the periosteum very much thickened. 
There was a new deposit of bone under the periosteum, softer than the bone of original 
formation. This operation, as in other cases of chronic periostitis, relieved the tension 
and the pain, and the patient was supposed to be cured. However, about a year after- 
wards, in August, 1827, there was a recurrence of the pain; the enlargement of the tibia, 
which had in some degree subsided, returned, and it continued to increase. In the enlarged 
tibia there was one spot a little below the knee where there was exceeding tenderness on 
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pressure. I need not describe the symptoms more particularly ; it is sufficient to say that 
they bore a very close resemblance to those in the last case; the only difference being that, 
as the disease had been of shorter duration, the pain was less severe, and that the tibia 
was affected in the upper instead of the lower extremity. I concluded that there must be 
an abscess in the centre of the bone, and applied the trephine to the tender spot. I used 
the common trephine made for injuries of the head, which, having a projecting rim or 
shoulder, would only penetrate to a certain depth. However, it enabled me to remove a 
piece of bone of sufficient thickness to expose the cancellous 
structure. Then with a chisel I removed some more of the 
bone. Presently there was a flow of pus in such quantity 
as completely to fill the opening made by the trephine and 
the chisel. It seemed as if the bone had been, to a certain 
extent, kept on the stretch by the abscess and that, as soon 
as an opening was made into it, it contracted and forced 
up the matter. The patient was well from that time; the 
wound healing very favourably, and he has never had any 
return of the disease.” 

Sir Benjamin Brodie then gave details of similar cases 
which he had treated successfully by trephining, and pro- 
ceeded to describe the method of arriving at a correct 
diagnosis. In this respect he said: ‘‘ When the tibia is 
enlarged from a deposit of bone externally—when there is 
excessive pain, such as may be supposed to depend on 
extreme tension, the pain being aggravated at intervals, 
and these symptoms continue and become aggravated, not 
yielding to medicines or other treatment that may be had 
recourse to—then you may reasonably suspect the existence 
of abscess in the centre of the bone. You are not to 
suppose that there is no abscess because the pain is not 
constant ; on the contrary, it very often comes on only at 
intervals, and in one of the cases which I have related 
there was, as I then mentioned, an actual intermission of 
seven or eight months. After the disease has lasted a 
certain number of years, indeed, the pain never entirely 
subsides, but still it varies, and there are periods of 
abatement and of exacerbation.” 

As regards treatment, Sir Benjamin Brodie recom- 
mended the use of a small-sized trephine without the rim 
or shoulder which was then common in the instruments 
used for trephining the skull. The lecture ended with a 
consideration of the results which might follow upon a 
chronic abscess of bone left without operative treatment, 
and the narration of a case in which the trephining of a 
bone affected with chronic inflammation was followed by 
cure of the symptoms, although there was no abscess. 

The illustrations for this article are copied by the kind =“: 948—~Brodie’s abscess. Tower 
permission of the Committee of St. George’s Hospital from Si. George's Hospital Museum. 
specimens in the Museum. Fig. 341 is from a contemporary 
drawing of Specimen 7j. from the case related on page 334. Fig. 343 is from a preparation 
in the Museum of St. George’s Hospital, labelled II. 14. c. It is almost certainly the 
specimen which served as the text of Sir Benjamin Brodie’s classical lecture delivered 
thirty-one years after the amputation had been performed. It is of still further interest 
as being the actual specimen which led Sir Benjamin to decide that amputation was 
unnecessary in cases of chronic abscess of bone, 
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A STUDY OF THE SURGICAL PATHOLOGY OF 
HYPERNEPHROMATA : 


WITH SPECIAL REFERENCE TO THEIR ORIGIN AND SYMPTOMATOLOGY. 


By HENRY W. S. WRIGHT, Lonpon. 


THIS paper represents part of a research into the pathology of tumours arising in the renal 
cortex of man and animals. Owing to delays of various kinds in gathering the material, 
it is not possible to cover the whole ground in this communication, and hypernephromata 
are therefore considered separately. 

There are, in the museum of the Cancer Hospital, nineteen specimens of this type 
of tumour. Thirteen of them have complete clinical notes. Three of them died of some 
other disease and the hypernephroma was discovered accidentally at the post-mortem 
examination. The clinical notes of the remaining three are unavailable ; the specimens 
were presented by surgeons outside the hospital and the cases cannot be traced. 

Sections were taken from various parts of the growth, and were stained with hema- 
toxylin and eosin, and also iron hematoxylin and Van Gieson. These two stains were 
found after trial to be the best. for general purposes. It is very important in investigating 
the structure of these tumours to cut sections from different parts of the growth, and not 
to examine merely one section taken for diagnostic purposes. 


ETIOLOGY. 


Analysis of the data gleaned from the nineteen cases reported at the end of this 
paper yields the following facts with regard to age, sex incidence, and frequency. 

During the last fifteen years approximately 10,500 patients have been admitted to 
the hospital, most of them suffering from a tumour of some kind. Of this large number 
6 presented themselves with hypernephroma; in taking this figure into consideration 
it must be borne in mind that: one of the members of the surgical staff has a large genito- 
urinary practice. These tumours, therefore, are not by any means common, although 
they make up the bulk of all growths arising in the kidney. Of 483 cases of renal tumour 
reported by various authors in Europe and America, 315 were proved to be hyperneph- 
roma; thus making a percentage of 65. 

Three of the specimens described below were discovered accidentally at the routine 
post-mortem examination made on nearly all patients dying in hospital. They all died of 
eancer elsewhere, one in the rectum, one in the breast, and one in the tongue. This is 
extremely interesting when considered in relation to the infective theory of the disease, 
as it is to be expected that the kidney would react to the cancer infection in its own way, 
since it shows some reaction to all other infections, and is an important factor in the 
excretion of many of the organisms which gain entrance to the blood-stream. It shows 
a relative immunity to the presence of organisms in its substance provided its resistance 
is not lowered by any other agency. I have been unable to find hypernephromata 
accidentally discovered post mortem in patients dying of cancer in other hospitals. 
Undue significance ought not to be attached to this coincidence, as most of the post- 
mortems done are on patients dying of cancer, and patients presenting themselves with 
hypernephroma do not have cancer elsewhere. 

There are fourteen cases in this series whose ages are recorded. The average age at 
which a diagnosis of hypernephroma was made is 55 years and 3 months. Table I 
shows the age incidence. 
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The youngest case was 23 years old and the oldest 72. Two cases occurred in which, 
given the opportunity, a diagnosis might have been made before, and which materially 
affect the value of these figures. One gave a history of twenty years’ duration, and 
another appeared thirteen years after the occurrence of the first symptoms. In order to 
give a better idea of the age incidence, 32 cases have been taken from the published 
reports of the Mayo Clinic,! and 28 from the surgical service of the Mount Sinai Hospital,” 
making a total of 74 cases. These additional cases have also been used in computing 
other statistics where a larger number is required to attain to any degree of accuracy. 
The modified list then appears as in Table II. 














Table I. 
Table I. ss Ei Sie eke bane sae ate ae 
Decade | Cases Per cent 
Age Cases | | + 
First decade | 1 1-3 
20 to 29 1 Second ,, Se — 0 
30 ,, 39 = Third - .,, het 2 2-6 
40 ,, 49 1 Fourth | 10 | 13-5 
50 9 59 7 Fifth o° ee 21 28-4 
60 ,, 69 4 Sixth ss sei 30 40 
40% 40 1 Seventh ,, Sal 9 12-3 
Eighth _,, ei 1 13 








Of 15 cases here reported 10 were males and 5 were females. This proportion by no 
means represents the true state of affairs. All authorities agree that there is a slight 
preponderance in favour of males; and adding to these cases the same list taken from 
the literature that was employed previously, it will be found that out of 75 cases, 45, or 
60 per cent, occurred in the male sex, and 30 cases, or 40 per cent, in the female. 

The tumour arose in the left kidney 13 times, and in the right kidney 4 times. Again 
this gives an entirely wrong impression of the facts, and adopting our previous method 
to put it right, we find that out of 77 cases, in 39 the tumour was on the right side, and 
in 38 on the left. In 1 case only was there a history of injury which it seemed might have 
something to do with the disease. Wilson,* in his 32 cases, found a similar history in 4. 

To sum up: Hypernephromata are about equally distributed as regards the side of 
the body on which they occur; males are affected slightly more often than females; and 
the large majority of cases occur between the ages of 50 and 60, although the disease has 
been seen in childhood.t They form 65 per cent of all renal tumours. 


SYMPTOMATOLOGY. 


The average length of time which elapsed between the appearance of the first sym- 
ptom and operation was 3 years and 4 months. If, however, we deduct the two outside 
numbers, to which reference has already been made, we get an average of 11 months. 
The longest interval recorded in these notes is 20 years, and there is a possibility that 
perhaps the hematuria complained of was due to some other cause. In any case the 
disease had almost certainly been present for 2 years. Another patient had noticed the 
tumour for 13 years and had no other symptom. There is no doubt that many of these 
tumours grow very slowly. The literature on the subject contains several records of cases 
with a long history of hematuria. Examination of the specimens both macroscopically 
and microscopically sometimes reveals strands of compressed renal tissue, which at 
one time formed a false capsule for the growth. It is highly probable that if many of 
them were efficiently investigated when the first symptom appeared, the results of opera- 
tion would be much improved. Some of the tumours, however, grow very rapidly, and 
those arising near the renal pelvis naturally give rise to symptoms at an earlier date. The 
shortest interval noticed was 5 weeks, and this occurred in two cases. In Case 1 the 
tumour probably grew very rapidly towards the end of its career. It is a large one, and 
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that part of the tumour which is in direct relationship to the kidney substance is not 
encapsulated. In Case 12 there was a small tumour invading the pelvis. This patient 
is at present alive and well. 

By far the commonest initial symptom is hematuria ; it is said by various authorities 
to be the first sign of the disease in between 70 and 80 per cent of all cases. In 11 out of 
these 13 cases it ushered in the disease. Of the remaining 2, one first complained of a 
tumour, and never had hematuria at all. The other first complained of malaise and 
temperature ; there was a small amount of pus present in the urine, and the patient 
had nocturnal frequency. Israel® states that the temperature may occur irrespective of 
infection and that it does so in more than half of the cases. This proportion does not 
conform to the experience of others, but there is no doubt that patients suffering from 
hypernephromata and having an uninfected urinary tract do get rises of temperature. 
This is perhaps due to the entrance into the blood-stream of small amounts of foreign 
proteins detached from the growth, and is anaphylactic in nature. 

The hematuria is of two kinds. In some cases it is due to chronic interstitial neph- 
ritis caused by the pressure of the slowly advancing growth. It is not very profuse in 
amount, and it is intimately mixed with the urine. It is probably caused by venous 
congestion, pressure of the advancing growth blocking the smaller veins and leaving the 
lumen of the arteries intact. Small hemorrhages then take place into the adjacent tubes. 
Blood in the renal tubules in the neighbourhood of the growth is a very common finding 
in sections in which the edge is included. It is extremely probable that microscopic blood 
is present long before the patient notices anything wrong, and if patients were more 
observant, smoky urine would be a far commoner initial complaint. It appears probable 
that the initial hematuria was of this type in 8 of the 13 cases It is obviously impossible 
to be sure. Case 2 had had hematuria for five years; he also had chronic interstitial 
nephritis in both kidneys. 

The second type of hematuria is much more profuse and is also associated with the 
passage of clots and renal colic. It is due to direct involvement of the pelvis by the 
growth, or to the invasion of one of the larger veins in the renal cortex. It occurs at a 
later stage in the disease than the first type, and at some time or other is present in most 
cases. Profuse hematuria is a serious factor in prognosis although not a bar to cure. It 
should be the ideal in the treatment of this condition to remove the kidney before the 
renal pelvis is invaded. 

The next most common symptom is pain. In some form or other it occurred in 8 
of the 13 cases here reported, and for convenience of description may be divided into three 
types: (1) Renal aching caused by distention of the pelvis, common to all renal condi- 
tions in which blockage of the outlet occurs ; (2) Renal colic, associated with the passage 
of clots down the ureter ; and (3) Acute attacks of pain in the kidney, the result of a large 
hemorrhage into the growth. It is extremely difficult to generalize accurately from a 
small number of cases; but careful study of the specimens removed at operation, in 
comparison with the symptoms, fails to establish any definite relationship between the 
position and size of the growth, and the pain complained of. For instance, in Case 4 the 
growth was large, and adherent posteriorly ; the renal pelvis appeared to be part of the 
growth, and what remained of the kidney tissue was separated from it by the tumour. 
That is to say, the secretion of the renal tubules was practically non-existent and had 
been unable to get to the pelvis for a long time. The patient complained only of back- 
ache, a very common symptom in her sex, and quite possibly not due to the tumour. 
In Case 5 the growth was in the upper pole and there was no pain. In 6 out of 8 
growths arising in the middle and lower poles, renal aching was a marked symptom. In 
3S of the 4 growths which arose at the upper pole of the kidney there was no pain, and 
in the 1 case with the tumour in this situation in which renal aching was a feature, the 
pelvis contained much growth. Emphasis has been laid on this point because it has been 
recently stated that growths at the upper pole of the kidney give rise to pain as an early 
symptom, owing to interference with the diaphragm. 

Colic in varying grades of severity occurred in 5 of the 13 cases. Others had severe 














HY PERNEPHROMATA 341 


pain which was probably due to the passage of blood down the ureter, but it did not 
amount to true colic. -One gains the impression that colic caused by the passage of clots 
down the ureter is neither so severe nor so frequent as in renal lithiasis. The passage of 
large worm-like clots associated with colic raises a strong presumption of renal tumour. 

Retention and difficulty of micturition occurred four times in this series. It is due to 
clots forming in the bladder after a profuse hemorrhage. It rarely gives rise to any 
serious difficulty, and is relieved by the passage of the offending clot. 

Frequency of micturition was twice mentioned. In one case it was slight, and prob- 
ably due to an enlarged prostate, and in another case the patient had to get up three times 
at night to pass water. This was associated with a urinary infection. The association 
of calculi and tumour in the same kidney and concomitant infection has been reported 
by several workers. Stones occur fairly frequently in connection with growths arising 
in the renal pelvis, but not often with hypernephromata. 

A tumour was palpable in 10 out of the 13 cases. In one case it was the only com- 
plaint. As most of the growths in this series were on the left side, it appears that a renal 
tumour is frequently felt. A left-sided varicocele which does not disappear when the 
patient lies down is stated in all text-books to be a symptom of new growth in the kidney. 
As far as one can find out from these cases and from the literature, it is very seldom seen, 
and when it does occur there is extensive invasion of the renal vein. 


DIAGNOSIS. 


Cystoscopy is of the greatest value. It rarely reveals any abnormality in the 
bladder, but blood can be seen coming from the -affected kidney if the examination 
is made during an attack. This procedure is often absolutely necessary in order to 
distinguish between a renal and a vesical growth, the early symptoms of the two*being 
often identical. It may also be possible to make a differential diagnosis between a tumour 
arising in the cortex of the kidney and a papilloma of the pelvis. Profuse hematuria 
and colic are characteristic of both conditions, but in the latter small buds of growth can 
sometimes be seen pushing their way out of the corresponding ureteric orifices, and implan- 
tation may even be present in the bladder itself. It should always be done where possible, 
as in many cases it is the only way to localize the disease. A small worm-like clot may 
be seen protruding from one or other ureter. As far as I can make out, the ureteric orifice 
on the side of the tumour shows no changes characteristic of the disease. During cysto- 
scopy the opportunity should be taken to estimate the function of the opposite kidney, 
by comparing the percentage urea in its secretion with that of the blood. In Case 1 this 
was not done. Reliance was placed on the fact that the patient had a good urea output 
from his other kidney. If his blood urea had been estimated, it would probably have 
been raised and have given some indication of his chronic interstitial nephritis. This 
patient died of uremia. 

We have found that the indigo-carmine test, in addition to the urea test, is one of the 
most useful for estimating the function of a single kidney. Two c.c. of a 0°4 per cent 
solution of indigo-carmine is injected into a vein. It should appear from the ureteric 
orifice of a normal kidney within ten minutes of the injection. It is important when 
carrying out this test that the patient should not be anesthetized. An anesthetic or the 
presence of catheters in the ureter temporarily suspends or at any rate modifies the rate 
of renal secretion. I have several times noticed in doing indigo-carmine tests that the 
dye has not appeared in the urine until the patient has come out of the anesthetic. 
Immediately the patient began to come round it appeared, and although in one anesthe- 
tized case three-quarters of an hour elapsed between the injection and its appearance in 
the urine, the kidney was afterwards proved to be capable of normal function. In unanes- 
thetized patients this test is fairly reliable. If an anzsthetic is necessary for cystoscopy, 
parasacral anesthesia is the best method when functional tests are contemplated. The 
secret of its success lies in the injection of a large quantity, 30 to 40 c.c., of dilute novocain 
slowly into the extra-dural space. In Case 13 it was a diminution in the secretion of 
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indigo-carmine that led to the exploration of the kidney. In this case the urea concen- 
tration test was quite normal. This latter test does not give any information as to 
whether a single kidney is damaged or not, it merely gives the combined output of both 
kidneys. The output of the diseased kidney is often lowered, depending on the amount 
of renal tissue left and the degree of blocking. On the other hand, it may show no abnor- 
mality. 

Pyelograms taken after the injection into the renal pelvis of 25 per cent sodium 
bromide solution would probably give some information as to the deformity of the pelvic 
outline caused by the growth. It has not been done in these cases, and is rarely necessary, 
as by the time the pelvis is invaded other unequivocal symptoms are usually present. 

In this series 2 rays were taken only in those cases in which it was necessary to 
exclude stone. This happened in 6 cases, and in 4 of them either enlargement of the 
kidney or an opaque area in the kidney region was seen ; in 2 of these four cases no tumour 
was felt, and so the finding was distinctly useful. The improvement in radiological tech- 
nique, brought about by high-power tubes, has enabled us to get a negative showing a 
clear shadow of the kidney outline in a large proportion of all cases. I think that a far 
wider field of usefulness in renal surgery is being opened up than the mere differentiation 
of intra- and extra-renal shadows. At the Cancer Hospital the equipment is such that 
good photographs can be taken of a motionless kidney while the patient holds his breath. 

In regard to differential diagnosis, the chief difficulty is to distinguish between 
chronic interstitial nephritis beginning in one kidney and a renal neoplasm in an early 
stage. There is no doubt that the former may give rise to fairly profuse unilateral hema- 
turia and at the same time give rise to renal pain. Essential renal hematuria produces 
the same effect, and is due to a collection of varicose veins situated at the apex of the 
pyramids. Incidentally these are stated by Payne and his co-workers® to be the result 
of chronic interstitial nephritis. It may sometimes be necessary and justifiable to explore 
the kidney in order to determine the presence or absence of growth. I have recently seen 
two cases of unilateral renal tumour and hematuria in which a diagnosis of hyper- 
‘ nephroma was made. At operation they were both found to have multilocular cystic 
disease. Other conditions producing hematuria are usually susceptible of diagnosis by 
ordinary methods; if not, exploration is necessary for their cure. 


TREATMENT. 


The results of the treatment of hypernephromata are not very encouraging. Their 
great vascularity and their tendency to invade the renal vein make dissemination by the 
blood-stream a not infrequent happening. 

Of these 13 cases, 2 cannot be traced. One of them (Case 10) is very unlikely to have 
escaped recurrence judging by the pathological findings. A large mass of growth was 
seen during operation at the junction of the renal vein and the vena cava, and it has 
therefore been classed as a recurrence. As the results of operation there were 2 deaths, 
one from uremia (Case 1) and the other (Case 4) from post-operative pneumonia. No 
secondary deposits were found post mortem. 

Two cases recurred locally within six months of operation (Cases 9 and 11). In both 
the capsule was invaded ; the latter case somewhat extensively. One case died of recur- 
rence in the abdomen and lung (Case 5), and the one already mentioned almost certainly 
recurred. Of the remaining 6, 1 (Case 3) died five years afterwards of cerebral 
embolism ; there was no clinical evidence of any recurrence. Two (Cases 7 and 8) were 
alive and well nine and seven years respectively after operation. These two may be 
fairly classed as cures, although Case 8 died of pneumonia. Cases 6 and 12 were alive 
and well three and two years respectively after operation. The last case (Case 13) was 
operated on too recently to be of any use for statistical purposes. 

A study of the growth and microscopic pathology of these tumours raises hopes that 
local recurrence may be prevented by a more thorough removal of the perirenal fat. It 
is impossible to say how thoroughly this was done in these cases owing to the insufficiency 
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of all the operation records. None of the specimens show really extensive extra-renal 
infiltration such as is seen in other types of carcinoma. The appearances suggest that 
pressure, often caused by a recent subcapsular hemorrhage, is the cause of the capsule 
giving way rather than that the growth is eating into the surrounding tissue. Micro- 
scopical examination demonstrates that even when the growth has invaded the capsule 
the fat is not usually widely infiltrated. 

In most of these cases the kidney was removed by the lumbar route, and from the 
point of view of facility there is very little advantage to be gained from an abdominal 
approach. On the other hand, theoretical considerations would indicate that the renal 
vein should be ligated before any manipulation of the tumour is undertaken, for fear of 
dislodging any growth it may contain ; but from a practical point of view, if there is any 
growth in the vein, even should it be possible to remove it by ligature close to the vena 
cava, it is almost certain that particles have already been detached and have entered the 
general circulation. In this series none of those cases in which the vein was invaded have 
been proved to have survived more than six months. There were 4 cases out of the 19 
in which the vein was invaded. This is a lower percentage than the figures given by the 
Mayo Clinic. Out of their 32 cases, in 16 there was invasion of the renal vein ; 10 of these 
recurred, and the rest either died as a result of the operation, or less than six months had 
elapsed between the operation and the report. It appears, therefore, that invasion of 
the renal vein which is appreciable to the naked eye makes the prognosis extremely grave, 
and almost hopeless. Shock is an important consideration in operations on the kidney. 
It is minimized by the use of a curved oblique lumbar incision, prolonged upwards behind 
so that the external arcuate ligament may be divided, and downwards in front as far as 
the anterior superior spine and a little mesial to it. If at the same time the quadratus 
lumborum is nicked transversely, all the space required can be obtained for the removal 
of the largest tumour. 

It should be borne in mind that adhesions between the kidney capsule and the 
surrounding fat do not necessarily mean extension beyond the boundaries of the organ, 
The abdominal route is indicated when there are doubts as to the upward limits of the 
growths, perhaps in the very largest tumours. 


SURGICAL PATHOLOGY. 


Gross Pathology.—Hypernephromata have been shown in the part of this paper 
which deals with their etiology to occur in both sexes and at all ages ; they also are found 
in all parts of the kidney and are not merely confined to one or other pole. In this series 
of cases 6 arose in the upper pole, 5 in the lower pole, and 7 in the middle. In 1 it was 
impossible to say in which situation the growth arose. They are not as a rule difficult 
to distinguish from other renal tumours with the naked eye, for they have several 
outstanding characteristics :— : 

1. They are nearly always more or less surrounded by a false capsule, composed of 
compressed renal tissue. Very often this capsule appears complete, but in other cases 
it is interrupted at some point in its circumference and the tumour appears to be directly 
invading the kidney substance. When this occurs to any marked degree, it is found on 
microscopical examination that the tumour is rapidly growing, and has, as a rule, taken 
on the more obvious character of a carcinoma. Cases 1, 5, and 8 show this well. In no 
case is the capsule a true one, it only consists of stretched and compressed renal tubules. 

2. It is common in fresh specimens to. see yellow areas of varying size scattered all 
over the growth. The yellow colour is not due to chromaffin substance, but to fatty 
degeneration. 

3. Hzemorrhage and necrosis are very common. The hemorrhage may take place in 
large masses, or it may form the large bulk of the tumour. It can be seen in all stages 
of organization, from fresh blood to the laminated organized clot found in some aneurysms. 
In some specimens in which large hemorrhages are absent, small patches of blood are 
to be seen. In these cases it is interesting to note that the small hemorrhages are 





| 


¥ 


Sap RE OI Ra ead oS SB 





J44 THE BRITISH JOURNAL OF SURGERY 


contiguous to one or other of the fibrous strands which always traverse the tumour, and 
they appear to arise from the invasion of a larger vessel contained therein. It is to be 
expected that a good deal of bleeding would take place into the substance of a growth 
as vascular as a hypernephroma. Necrosis is also common, and in some of the cases 
the centre of the growth has entirely disintegrated, leaving a thin layer of tumour 
substance surrounding a cyst whose edges are shreddy and necrotic. Case 15 is an 
excellent example of this. Necrosis, though not always visible to the naked eye, is a 
constant finding in sections. 

In addition to these features, which when they are at all marked usually settle the 
diagnosis, there are some other points which call for comment. The size of the growths 
varies a great deal. They may either be as small as a marble or as large as a foetal head. 
They are roughly spherical in outline, and when, as often occurs, they project from the 
fibrous capsule of the kidney, they have a bossed appearance. 

Their relation to the renal capsule and to the pelvis is of great interest, as it gives 
some indication of their nature. The capsule is at first distended by the growth, and to 
this distention it reacts by increasing its thickness. If the distention is rapid, the capsule 
becomes thin, and finally gives way at its weakest point. The giving way is sometimes 
determined by a subcapsular hemorrhage. Case 1 is a good example of this. On the 
posterior aspect of the specimen there is a large irregular split in the capsule, and through 
it one can see a mass of blood-clot. In Case 6 this is apparently just about to happen. 
Thinning of the capsule seems to depend less on the size of the growth than on the 
rapidity with which its bulk increases: in Case 4, one of the largest growths in the series, 
the capsule was as thick and smooth as a sheet of normal dura. In Case 3, which showed 
invasion of the capsule by growth, it had a smooth outline, was rather lobulated, and 
looked as though the perirenal fat had come away from its surface without any tight 
adhesion. In 8 of the 19 specimens examined the capsule was invaded. It should be 
noted that the fibrous capsule of the kidney is often adherent to the surrounding fat with- 
out any actual invasion having taken place. 

Invasion of the renal pelvis appears to take place in somewhat the same way, 
although the fact is not so easily demonstrated. In Case 3, the pelvis, as well as being 
invaded, is also considerably distorted. Invasion of the pelvis was noticed in greater 
or less degree in 14 out of the 19 cases. It is, of course, the proximity of the growth to 
the renal pelvis which, as a rule, gives rise to the symptoms which alarm the patient. 
Invasion of the renal vein was demonstrable to the naked eye in 4 cases ; its significance 
has been already dealt with. 

Inspection of the cut surface of the tumour raises another point of interest. It has 
been stated by various authors that remnants of a capsule which functioned when the 
tumour was smaller, and was later incorporated in its substance, is a fairly common 
occurrence. Of course, observations made on a small number of cases are liable to much 
inaccuracy, but this appearance has not been found to be at all common in these speci- 
mens. In only 1 case was it noted as present. In tumours which showed highly 
malignant characteristics some renal tissue was seen, but not in the more slowly-growing 
types. 

Fibrous trabecule running in various directions throughout the tumour were 
nearly always noted ; in many cases they seemed to have undergone hyaline degenera- 
tion, and this was confirmed by the section: they divide the tumour up into segments, 
usually rounded, and from the thicker strands branches ramify throughout the whole 
structure. Thus the characteristic lobulated appearance is produced. The growth in 
undegenerated areas looks like a section through a gland. These strands of fibrous 
tissue bear the blood-supply to the tumour-cells. The masses of growth are sometimes 
arranged in rounded columns, which in sections seemed to be isolated from each other. 

Microscopical Appearances.—A detailed study of many sections reveals the fact that 
these tumours are essentially papillary in structure. Their appearance varies very greatly 
with the direction in which the sections are cut and the way the stroma runs. The 
cells of what we may temporarily call the typical hypernephroma are large. Their 
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protoplasm is vacuolated, and often contains a highly-refracting fatty material. In 
places where the vacuoles are absent, it is granular. Many of the cells show a spongy 
formation in their substance. This is more obvious where degeneration is beginning, 
and can be easily made out in those cells which are furthest away from their basement 
membrane. The nuclei are well marked and stain readily with logwood in its various 
forms. Under the high power, it can be seen that they contain chromatin granules lying 
in a clear substance. A large nucleus is frequently present, and active mitosis is a fairly 
constant feature. The size of the nucleus varies greatly, as does its regularity of outline, 
and the impression is gained that in the more malignant form the nucleus is correspond- 
ingly more irregular in outline. The appearance and shape of the cells vary a great deal. 
In some sections showing a_ regular 

alveolar arrangement, there is abso- se 

lutely no vacuolation. These cells, 
which are close to their basement 
membrane, -are usually cuboidal in 
shape, and the further they get away 
from it the more irregular is their out- 
line, the outer layers of cells being 
club-shaped or ameeboid. 

The connective-tissue stroma _ is 
very often so thin that the cells appear 
to be growing from the endothelial 
wall of the capillaries, but in some 
cases they are surrounded by fine fibrils 
of areolar tissue, which is sometimes 
so thick that the capillaries it contains 
show up as small spaces in its sub- 
stance. It is the arrangement of this 
stroma and the plane in which the 
sections are cut that gives to hyper- 
nephromata their characteristic appear- 
ance. 

The forms that one sees in sec- 
tions fall into several broad types. 
The simplest has been termed in the 
case-descriptions the ‘ transverse peri- 
vascular arrangement’ (Fig. 344). 
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This form has been brought about by v> a aD Se 
cutting the section at right angles to ile aia 3 
the long axis of the vessels. There- FIG, 344.—-Case 1. Section showing the perivascular arrangement 
fore, in the centre of the formation one in the connective-tissue stroma. 


sees the lumen of the capillary, often 

containing blood-corpuscles. Its endothelial lining is often easily distinguished. The 
capillary is usually surrounded by a thin layer of areolar tissue, which may, however, 
be absent. The tumour cells grow from its outer surface in rings. The cells are several 
layers thick, at first regular in shape, but increasingly irregular and larger as they get 
towards the periphery. It is in this formation that the giant cells are best seen. They 
occur at the periphery, and are in many cases continuous with the outer layer of cells: 
They consist of a large mass of protoplasm, which usually stains well. Their outline is 
very irregular, and they are a little larger than the common giant cells seen in tuberculosis. 
They are multinucleated, the nuclei being distributed throughout their substance ; they 
stain well, usually more deeply than the ordinary hypernephroma cells. A careful study 
of these nuclei with the high power shows that they are not those of the polymorpho- 
nuclear leucocyte. Careful observation has been made of this, because Trotter!’ has 
stated that the multinucleated appearance is produced by the wandering into the cell of 
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polymorphonuclear leucocytes from outside. In these sections many giant cells have 
been observed with no leucocytes whatever in their vicinity. This formation is seen some- 
where or other in almost every growth examined, and I think if more sections of each 
growth were taken it would be found constantly. 

Another form termed the ‘ longitudinal perivascular arrangement’ is seen when the 
section is cut through the long axis of the capillary, the cells being arranged on either side. 
This is best seen in sections in which the growth is not too tightly packed. When the cells 
are growing very rapidly, the capillary network is so compressed as to be invisible, and 
a mosaic appearance is thus produced. In the rapidly dividing parts of the growth the 
cells are smaller than usual, though they still have the characteristic vacuolation of 
hypernephromata. 

Now if the section is cut a little above or below the capillary, so as to go through the 
cells only and leave out the vessel lumen, the appearance which so resembles the cortex 
of the suprarenal body, and from which the tumour derives its name, is seen. It resembles 
the mosaic appearance referred to above, except that the cells are larger, and shaped more 
like suprarenal cells. This is not by any means the commonest form these tumours take, 
and it is hard to see why it should have been responsible for their name. 





Fic. 345.—Case 2. A loosely-arranged example“of the looped capillary type, showing how the so-called alveoli 
come to be. One vessel is also cut longitudinally. 


When the capillaries run in loops, and the loops are continuous, we get the formation 
which has been termed the ‘looped capillary type’ (Fig. 345). It is a very common one to 
meet, and at first sight gives the impression that we are dealing with an alveolar growth or 
adenoma.X But in some of the sections, notably those of Case 7, its true origin is made 
clear. The transverse perivascular form is seen, but from the side of the central capillary 
a branch arises and begins to form its loop. In sections loosely arranged, the capillaries 
between the loops can be clearly seen. In most sections showing this type of formation a 
little gap is visible in the corners between the loops representing the vessel lumen. In 
other sections the loops are not quite complete, and a semipapillary appearance is pro- 
duced. It is easy to understand that when these loops are small, the cells growing into 
the lumen and practically filling it up give the appearance of an adenoma. In other 
cases the loops are wide, and the connective tissue separating them is thick. When this 
occurs, the outer-layer cells growing into the lumen of the loop tend to degenerate, 
as they are a long way from their source of nourishment. Into these loops papillary 
proiiferation often takes place. Papillary formation is often seen in the loop type when 
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rapid growth is going on. The cells are smaller than usual, often only one layer thick, 
and the loops, instead of being round, are square; thus we get a reticular appearance. 
Papillary formation is seen somewhere or other in nearly every hypernephroma of which 
enough sections are cut, and I feel sure an adequate examination would demonstrate it 
in every case. 

The relation of the tumour cell to its stroma is one of the most important of its 
characteristics to be considered in deciding as to its nature, and enough has been 
said to demonstrate that, in all the varied appearances which are met in sections of 
these growths, the essential fact is that we have a series of cells whose tumour form may 
vary but whose relation to the stroma remains constant. The essentially papilliferous 
nature of hypernephromata is by no means a new conception. It was insisted upon by 
Stoerk,'! but has been relegated to a back row among the factors to be considered by 
people who have put forward theories about tissue-rests, a last resort which has been used 
at various times to explain the origin of every tumour whose etiology was doubtful. 





Fig. 846.—Papillary growth commencing in the renal tubules. Hynernephroma and papillary carcinoma formations 
are present in other sections of tie same growth. 


Their papillary structure is not, however, the only point which arises from a histo- 
logical study of hypernephromata. Other workers have seen and described a gradual 
transition between the ordinary hypernephromata form and those of a carcinoma. 
Appearances suggestive of sarcoma have also been noted, and are present in one of the 
sections of Case 2. Careful study of this section shows that we are only dealing with cells 
so malignant that they are single and isolated instead of being in masses. These aberrant 
cells are seen in sections of undoubted carcinoma in other parts of the body. 

The giant cells seen.at the periphery of the transverse perivascular forms, and in the 
centre of the larger loops, are the first stage in the malignant change. Other sections show 
the typical appearance of a papillary carcinoma or adenoma, and it is only by cutting 
further blocks taken from the same growth that the forms characteristic of the so-called 
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hypernephromata can be discovered. It appears that the cells on the stalk, instead of 
being in one or two layers, grow in seven or eight, and in other parts of the same section 
the stalk has disappeared and we see a spheroidal-celled carcinoma which, taken apart 
from its environment, might come from a breast. 

In some of the sections, described in detail at the end of this paper, a papillary 
formation can be seen to be beginning in the renal tubules at the edge of the growth 
(Fig. 346). In places where the capsule is absent a gradual transition takes place between 
normal tubules and those commencing to proliferate. The cells lining the tubes begin to 
get larger, and to project into the lumen, and are gradually transformed into the type 
of cell seen in hypernephromata. When this is stated to have occurred in the case- 
descriptions appended,- it has not been done without a good deal of consideration, the 
difficulty of interpreting tumour formation being fully realized. 

The main point which this paper is written to emphasize is the occurrence of 
hypernephroma-like formation in conjunction with papillary adenomata and carcinomata. 
In some cases, for example Case 5, a diagnosis had been made of papillary adenoma, 
and only further examination showed the true nature of the tumour. 

Histological examination also throws some light on their mode of dissemination. It 
is well known that these growths, besides giving occasional secondary deposits in the 
glands, disseminate by the blood-stream ; but in only one case was a mass of growth seen 
in the lumen of a capillary of one of the perivascular bundles. They are not infrequently 
present in the tubules close to the growth, in the more malignant forms. This may, 
however, be due to the fact that this is where the growth arises. In Case 14, masses 
of growth are seen in a large capillary or small vein running in the false capsule. Dissem- 
ination probably takes place by the invasion of one of the small veins, followed by emboli 
or continuous growth along their length. 

Secondary deposits may be single or multiple. Trotter and Hymans both refer to 
reported cases of solitary metastases, some of which have been successfully removed. 
Multiple metastases may occur as long as ten years after nephrectomy (Clairmont!”). The 
usual interval for recurrence is from three to four years, but there are many examples 
scattered throughout the literature of recurrences five and six years after operation.!* 


ORIGIN. 


To the discussion of the origin of these growths, which crops up perennially in the 
literature, four contributions of outstanding importance have been made. In 1884 
Grawitz'!> brought forward the hypothesis that they were due to suprarenal rests 
beneath the capsule of the kidney. In support of this contention he produced the following 
evidence: (1) That the growths arise beneath the renal capsule, a place where these 
rests are found ; (2) That the cells of hypernephromata are quite unlike those found 
in the normal renal tubule ; (3) That they are very much like the cells of the suprarenal 
cortex, notably in that they contain much fat; (4) That their encapsulation is very 
much like that of suprarenal rests accidentally found in the kidney; (5) That the 
disposition of the cells is much like that seen in the suprarenal cortex. 

The following facts militate against these contentions :— 

1. Although a certain number of hypernephromata do give the appearance of arising 
from beneath the renal capsule, Case 17 establishes beyond a doubt that they do not 
always arise in this situation. Besides, the distribution of hypernephromata in the renal 
cortex does not correspond with that of suprarenal rests. I have never read a con- 
vincing description of any suprarenal rest which was not situated beneath the capsule at 
the upper pole. A large number of hypernephromata, on the other hand, arise in the 
middle or lower pole. 

2. The cells of hypernephromata may, in some cases, be unlike the normal renal 
tubules ; but in others, where the loops are small and rapidly growing, and only bear one 
layer of small cells, it is difficult to be certain that one is not looking at renal tubules, 
and it requires reference to the surrounding structures, and a minute examination of 
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the stroma, to distinguish between the two. Moreover, the cells of hypernephromata are 
sometimes very like abnormal renal tubules which are the subject of nephritis. 

3. The fact that hypernephroma cells are sometimes like those of the suprarenal 
cortex is not a sufficient reason for saying that they arise from suprarenal rests. An 
abnormal cell rising from one structure may quite well simulate the normal appearance 
of some other structure. Doubly refracting fat as seen in hypernephromata has been 
found by Lehlein!® to be present in the protoplasm of renal epithelioma and carcinoma. 

4. I cannot deal with the question of encapsulation, as I have never seen a suprarenal 
rest situated in the middle of the kidney substance. 

5. An adequate explanation of the formation resembling the suprarenal cortex has 
already been given in the part of the paper dealing with the histology. 

There are, however, other reasons which may support the suprarenal-rest theory 
that have not received sufficient attention by writers on the subject. 

Many cases have been reported of tumours having the characteristic structure of a 
hypernephroma which have arisen outside the kidney, and some of the reports are very 
convincing. Chiari!’ has recorded the case of a man, age 44, with a highly malignant 
tumour the size of a man’s head occupying the pelvis, and reaching above to the level of 
the lower border of the right kidney. The tumour had the structure characteristic of 
hypernephroma. The man died of recurrence after operation, and Chiari was able to 
demonstrate post mortem that the tumour was not secondary to a growth in the kidney, 
suprarenal gland, or any other abdominal or pelvic organ. I have not seen pictures of the 
sections of this growth ; but simply to state that they probably were not characteristic of 
hypernephroma does not help one in getting at the truth, although it may assist in 
making out a case for some other theory. Eastwood!* has reported a case of a tumour 
in the uterus, the sections of which show typical transverse perivascular appearances 
which are quite characteristic. This patient lived for some years after operation and’ 
never complained of hematuria. It is possible that the growth which was removed at 
operation was secondary to a hypernephroma, but secondary deposits do not commonly 
occur before evidence exists of the primary growth in the kidney. Another case has 
been reported by French”* of a hypernephroma arising in the suprarenal body which was 
shown post mortem to be quite unconnected with the kidney. Microphotographs of this 
tumour reproduced in a paper by Glynn show marked lumen formation. It is hard to 
conceive of tumours arising from the suprarenal body forming a lumen. Glynn,”* who 
has examined the sections, says that it is not characteristic of hypernephromata. Owing 
to the kindness of Dr. French I have had an opportunity of examining the sections of 
this tumour, and, with all due respect to his very carefully considered paper, I can only 
agree with Professor Glynn that the tumour is not a renal hypernephroma. Of course it is 
not inconceivable that tumours like hypernephromata, which have a papillary structure, 
and arise from renal tubes, could also grow in other parts of the body. Cases of hyper- 
nephroma have also been reported growing in the liver, a place where suprarenal rests 
are said to be common; but in none of these cases, so far as I know, has a primary renal 
growth been definitely excluded. A careful comparative examination of many of these 
extra-renal growths has recently been carried out by Professor Glynn.?> He has come to 
the conclusion that the majority of the pelvic growths are of luetic origin. It appears 
from this paper that growths very similar in type to renal hypernephroma can arise in 
other parts of the body. Research should be directed to try to discover some reason 
for this similarity. 

There are three more facts against the suprarenal-rest theory which make one hesitate 
before accepting it. 

1. It has been shown by Greer and Wells that there is no adrenalin contained in 
hypernephromata, in spite of a very careful search. 

2. Tumours arising in the suprarenal body as a rule produce alterations in the sex 
characteristics. This has never been noticed in hypernephromata. 

3. No case of tumour in the suprarenal body has ever been proved to have a papillary 
structure. 
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The first consideration does not weigh very heavily, since it does not necessarily 
follow that a tumour arising from any particular gland produces seeretion identical with 
that of its parent structure. In the case of the suprarenal gland this is perhaps hardly 
to be expected, as a substance having the chemical properties of adrenalin would be easily 
altered by slight changes in its environment. However, it does help to strengthen the 
argument that the similarity between the two cells is one of appearance rather than of 
composition. 

The last two arguments which have just been brought forward are, however, of great 
importance. If tumours arising in the suprarenal body produce precocious sex character- 
istics, it might reasonably be expected that tumours arising in suprarenal rests would do 
the same. Similarly, if tumours arising in the suprarenal rests can be shown to possess 
an essentially papillary structure, this same appearance should be seen in those arising 
in the suprarenal gland. — It is true beyond a doubt that practically all suprarenal tumours 
do not possess this important characteristic. On the whole it appears to me that the 
advocates of the suprarenal-rest theory have failed to prove their case. 

The next most important contribution to the discussion was brought forward nine 
years later by Sudek?®, who thought that hypernephromata arose from renal tubules and 
were in the nature of adenomata ; and again in 1908 the whole subject was re-investigated 
by Stoerk.*® 

After bringing forward a formidable array of arguments against the theory of Grawitz, 
he showed that these tumours always have a papillary basis, much in the same way as 
has been shown in an earlier part of this paper. His description I can confirm in most 
respects, although the examination of these sections was not done with this end in view ; 
in fact the bulk of the paper was written before I had read Stoerk’s contribution. His 
contention is that Grawitzian tumours arise from regenerating renal tissue, with com- 
mencing papillary cyst formation. This, he says, is seen most commonly in chronic 
interstitial nephritis. A study of these sections does not always demonstrate the chronic 
interstitial nephritis, and I think its importance as an etiological factor has been over- 
estimated. Chronic interstitial nephritis is such a common disease, and hypernephroma 
is relatively so uncommon, that if the same relationship exists between them as many 
pathologists think exists between chronic mastitis and breast carcinoma, these tumours 
should be met much more frequently. The transition which is seen between renal tubes 
and hypernephroma forms need not necessarily be at first in the nature of chronic inter- 
stitial nephritis. Stoerk goes so far as to say that what has been called the looped 
capillary type is also tubular, as well as being papillary, and that the tubules contain a 
secretion comparable with renal secretion, or at any rate a true secretion. What con- 
stitutes a true secretion is a matter for philosophers to determine. Certainly there often 
appears in the lumen of the loops a sort of colloid material which must come from the 
lining cells. But from the way it stains it cannot be compared with that produced by renal 
tubules, which does not stain at all. The true nature of this alveolar appearance has 
been made clear in this paper. Trotter,?” who has published one of the best descriptions 
of hypernephroma that has ever been written, also remarks on the tubule formation, 
but he only described one case, the sections of which did not demonstrate its origin. 

The next and last important contribution to the subject was made in 1910 by Wilson 
and Willis?* :— 

1. They expressed doubt as to whether suprarenal rests ever occur at all, and hazarded 
the opinion that the descriptions of them are often mistaken, the tissues described being 
really Wolffian remnants. 

2. They claim that hypernephromata have a predilection zone, which does not 
correspond to that of nephritis, which is a diffuse change; also that they are seen in 
kidneys which show no evidence of previous inflammation. 

3. They state that Grawitzian tumours rarely exhibit a cell form resembling that 
seen in the bulk of carcinomata arising in the renal epithelium, and in their malignant 
form conform to the sarcoma rather than the carcinoma types. 

4. They have undertaken a long embryological investigation in which they show that 
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normally the Wolffian body intervenes between the developing kidney and the developing 
suprarenal, and demonstrate that from a developmental point of view rests of suprarenal 
tissue are most unlikely to be found in the kidney; whereas the Wolffian body, a 
degenerating organ close to the kidney, is therefore likely to have part of its substance 
included in the kidney. In fact they say that kidney rests are more likely to be found in 
the suprarenal than vice versa. May this not, perhaps, be the explanation of Dr. French’s 
case, for there was undoubtedly some developmental error present. 

On these grounds they proceed to construct a theory that hypernephromata arise 
from Wolffian rests, in spite of the fact that they have not produced a single such rest, or 
shown how it is possible for an amorphous mass of tissue like the Wolffian body to 
produce a tumour-formation essentially papillary in nature. It should be noted that 
Wilson is not the first person to suggest that Wolffian rests may explain the occurrence 
of hypernephromata. The idea was suggested by Kupffer in 1865.” 

The arguments they have brought forward merit careful attention: With regard to 
what they have said about the occurrence of suprarenal rests, they may have shown from 
an embryological point of view that when development takes place normally, suprarenal 
rests are most unlikely to occur ; but they have given us no idea how often development 
is absolutely normal. That it occasionally deviates from the average is conclusively 
shown by the fact that suprarenal rests do occur. Targett’s®® case is a good example. 
Professor J. S. Dunn,°! among many others, has described 5 cases found in a routine 
examination of the kidneys in 80 post-mortems, and in his description of them he notes 
that they were intimately associated with the renal tubes, and were not separated from 
them by fibrous septa. In one of his cases the capsule both of the suprarenal body 
and of the kidney was deficient in places. Wilson and Willis have neither described nor 
produced a single Wolffian rest, and I cannot reconcile Professor Dunn’s careful descrip- 
tion of suprarenal rests with any existing account of Wolffian tissue. : 

With the contention that hypernephromata have a predilection zone I cannot agree ; 
they are found in all parts of the kidney, and Case 17 shows that they do not begin beneath 
the capsule, at any rate always. That they arise in kidneys that are not the subject of a 
generalized nephritis is quite true, but this is no reason for stating that they do not arise 
from renal tubules. A very great majority of them begin at a time of life when the 
kidney has borne the burden and heat of the day, and its tubules may reasonably be 
assumed to have undergone such changes as make them susceptible to the cancer stimulus. 

I have found that when hypernephromata begin to take on a more obviously malignant 
change, it is first in the nature of a carcinoma. Although appearances suggestive of 
sarcoma are seen, they can very easily be traced to the aberrant cell-formation of a 
carcinoma. The difficulty of distinguishing a spheroidal-celled carcinoma from a round- 
celled sarcoma is quite well known, and as a rule the only way to do it is to trace the 
formation to some part of the section where its origin is made plain. In none of the 
sections which show sarcoma forms in these series has there been any difficulty in doing 
this, although in at least two cases, if two or three fields of the microscope only were 
examined, the diagnosis of sarcoma would certainly have been made. The conclusive 
proof of the carcinomatous nature of these tumours is found in the close association of 
hypernephroma form with papillary carcinoma and papillary adenoma. The fact that 
Grawitzian tumours disseminate by the blood-stream is a very superficial reason for 
believing them to be sarcomatous in origin. Any tumour of such a nature arising in 
a vascular gland might be expected to give secondary deposits, much in the same way 
as does a carcinoma of the thyroid. Once the carcinomatous nature of the Grawitzian 
tumour is proved, as has been done here, the possibility of its being a mesothelioma 
fades into insignificance—if one judges a mesothelioma by Adami’s** standard. 

Summary.—Hypernephromata are probably not mesothelial in origin, because their 
cell-forms are similar to those arising from epithelial structures rather than from connective 
tissues. Adami lays it down as a sine qua non that mesotheliomata revert to a sarcomatous 
structure. Before we can accept a theory that hypernephromata arise from Wolffian 
rests, the existence of such rests must be proved, instead of the mere possibility of their 
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occurrence raised—on rather inadequate embryological evidence. On a priori grounds it 
seems rather improbable that a tumour which has such a definite and advanced age 
incidence as these have should arise from a rest of any kind. 

The main object of all scientific research should be to describe processes rather than 
end-results. The necessity of putting things into a pigeon-hole and writing a label above 
them leads to much misconception ; it is not the whole duty of a scientist merely to 
classify and compare, but to trace a biological process from its initiation, through its 
development, until it assumes a form which is familiar and has a definite label. 

The papillary formation, so constant in most new growths arising in the renal cortex, 
is one of the ways in which the kidneys react to the neoplastic stimulus. Sometimes the 
cells on the stalk are large, granular, and vacuolated, and if the connective tissue assumes 
the requisite form, the tumour is called a hypernephroma. If the cells are smaller, stain 
more deeply, and have a regular form, and especially if they are only one layer thick, the 
condition is confidently diagnosed and labelled papillary adenoma. And when this pro- 
liferation takes place obviously into the lumen of a renal tube, and the cells are larger, 
dropsical, and contain fat, we say that we are dealing with a papilliferous cyst. In some 
cases these forms show very rapid growth, and actively invade their surroundings ; at 
the same time the cells get away from their stalk and congregate in masses, increasing in 
size by active division, and a diagnosis is made of papillary or spheroidal-celled carcinoma. 
Now it has been noticed by many writers, that in adenomata, carcinomata, and even in 
normal renal epithelium, fat droplets or vacuoles are present containing some substance 
which is doubly refracting. In hypernephromata this characteristic of the renal epi- 
thelium is most marked, and is developed to a degree seldom seen in other growths ; 
but it is not a characteristic essentially peculiar to these growths. 

Reference to the case descriptions will show that the form of reaction of the renal 
tubules called hypernephroma may accompany all the others ; that is to say, it has been 
found in sections of tumours which are mainly papillary adenomatous, or papillary carci- 
nomatous, even when the latter is becoming spheroidal-celled in type. In some cases, 
transition forms can be traced between them all. It has also been noted that the size of 
the cells, the amount of vacuolation, and the homogeneity of the protoplasm may vary. 
In one case, for instance, of the looped capillary type, the cells stain as deeply as those 
of a papillary adenoma and are quite ungranular. 

Finally, it has been conclusively shown that the structure of hypernephromata is 
essentially papillary, that is to say, that the cells grow from a fibrous tissue and capillary 
basement membrane. That the actual form the cells take often varies with the rate of 
growth and the space available. And further, that the tubular arrangement is not a true 
tube formation, but is accidental. 

Surely, no one would be bold enough to say that a papillary adenoma originates in 
either a suprarenal or a mesothelial rest ; it can only arise in renal epithelium. 

Now in all carcinomata, in addition to what has been called the neoplastic stimulus, 
there are other factors which apparently‘ are always present as well. They vary with the 
type of epithelium, but are usually irritative in nature. In squamous epithelium the 
common ones are heat, chronic irritation, syphilis, and mechanical trauma. Carcinoma 
also tends to form where the medium which bathes the cells is an acid one, particularly 
in the case of columnar cells, though not exclusively so, as carcinoma of the cervix is an 
example to the contrary. When, in addition to the acid medium, some form of mechanical 
irritation is present, we have all the necessary preliminaries for the action of the neoplastic 
stimulus to produce its familiar reaction. Now what the preliminary irritation is in the 
case of the renal tubule is so far unknown, but it may reasonably be expected to vary 
slightly with the habits of the patients, and the amount of work his kidneys have to do 
to keep the contents of his blood normal. In the same way the type of growth will vary 
slightly, as it does elsewhere, and while in one case we get a papilliferous cyst which may 
progress to the usual hypernephroma form, in another there will be a papillary adenoma 
becoming malignant, and also producing hypernephroma-like cells as a by-product. The 
end-result, which is called hypernephroma, is a papillary one, and like many papillary 
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formations—for instance, those occurring in the bladder, renal pelvis, rectum, and breast 
—may be for a long time completely innocent, but finally: take on the characters of a 
carcinoma. 


It is not contended in this thesis that the idea of hypernephromata arising from renal 
tubules is a new one, or that the papillary growths so frequently found have not been 
described by others. The explanation given of why the forms so often seen are essentially 
papillary I have not seen elsewhere. 

In view of the paper by Wilson and Willis it was quite evident that the whole subject 
badly needed reinvestigation. The material was examined without any desire to make a 
case for any current theory, but to trace some relationship between the pathological 
finding and the symptomatology, and to see if a study of the surgical pathology would 
bring forth any means of improving the operative results. 

I have put forward the view that the appearance usually labelled hypernephroma 
is a product of the malignant change of renal tubules, and forms one of the ways in which 
they react to a neoplastic stimulus ; because it seems to me that this is a more useful 
conception of the disease than the one which holds it to be an isolated phenomenon arising 
from the capricious and somewhat belated growth of a misplaced tissue-remnant. 

I am indebted to the members of the staff of the Cancer Hospital for permission to 
report cases, and in particular to Mr. R. H. Jocelyn Swan for much material, help, and 
advice. To Dr. Archibald Leitch, the Director of the Research Institute, I owe my 
thanks for a great deal of helpful criticism and assistance. 


DESCRIPTION OF THE CASES UPON WHICH THIS WORK IS BASED. 


Case 1.—A. H., male, age 638. Admitted June 
9, 1905. 

History.—Five weeks ago the patient noticed 
that his urine was smoky and dark in the morning, 
although clear at night. When this had lasted a 
week he was unable to pass any water for some hours, 
but finally was relieved after passing some clots of 
blood the size and shape of a sixpence. Since then 
there has been no hematuria, but he complains of 
aching in the left loin, made worse by exertion. He 
had frequency of micturition, day six times, night 
once. He states that he has lost weight to the extent 
of one stone in the last three or four weeks. 

EXAMINATION. — Examination of the abdomen 
revealed a firm rounded tumour with rather irregular 
margins, situated in the left lumbar region. It 
extends from under the costal margin at the level 
of the ninth costal cartilage downwards as far as 
2 inches below the umbilicus, and inwards to 1 inch 
from the middle line. It can be grasped bimanually, 
moved as one mass, and gives the sensation of being 
solid. It moves with respiration. A band of reson- 
ance passes transversely across it. No varicocele is 
present. 

Cystoscopy.—The bladder is normal, the ureteric 
orifice large and patent. A small piece of pus can 
be seen to come from the right orifice. The mixed 
urine contains 1-8 per cent urea, of which 1-4 per 
cent comes from the right kidney. 

OPERATION, June 21.—The lumbar route was 
used, and the kidney found to be very adherent at 
the upper pole. A good deal of inflamed perirenal 





: . ° : ‘ Fic. 347.—Case 1. Section of left kidney, showing 
fat was removed with the kidney. The patient died larze growth in the lower portion. 


from uremia ten days after operation. At the post- 

mortem the vena cava and the renal vein were not 

found to contain any growth, and no secondary deposits were seen. The remaining kidney 
showed the changes characteristic of chronic interstitial nephritis. 


VOL. IX.—NO. 35. 24 





Sea 


oe me 
a ee 


| 














394 THE BRITISH JOURNAL OF SURGERY 


‘Gross ParHo.ocy (Fig. 347).—The lower half of the left kidney is occupied by a large growth, 
the size of a grape fruit. It is soft to the touch, irregular in outline, and where it distends the 
capsule of the kidney has formed several large bosses mainly situated along its outer convex border. 
The capsule beneath which it lies is thickened, and has been adherent to the surrounding perirenal 
fat. On the posterior surface is seen an irregular tear about 2 inches long and a third of an inch 
wide. Its appearance suggests that it has been produced by pressure and distention, rather than 
by local invasion by the growth. 

The renal tissue is irregularly invaded, and there is very little attempt at encapsulation. 
The renal pelvis is also invaded and full of growth, but the renal vein was normal. 

The growth is traversed in all directions by strands of fibrous tissue which have in some 
cases undergone hyaline degeneration. There are many hemorrhagic areas, most of which lie 
adjacent to the connective-tissue strands. The tumour substance is cystic and necrotic, but in 
the masses of the growth are some yellow areas of fatty degeneration. 

HistoLtocy.—The four sections which have been cut from various portions of this growth 
confirm the impression formed from a study of its macroscopic appearance. All the usual forms 
assumed by hypernephromata are present; the predominating feature which is common to all 
sections is that the cells grow in much larger masses than usual; in parts they have altogether lost 
their relationship to the capillaries and grow in clumps large enough to fill up a whole field of the 
microscope. In many of these clumps the cell protoplasm stains very well, and there is a marked 
absence of the usual granular and vacuolated appearance. In other parts the cells contain some 
highly refracting material, and conform to the hypernephroma type. The appearance of the 
section adjacent to the renal tubules would puzzle any expert to decide whether he is dealing 
with a transition between renal tubules and hypernephroma formation, or whether the cell masses 
above described are invading tubules which are the subject of nephritis. 

In chronic interstitial nephritis from which this patient suffers, the nuclei of the cells usually 
keep fairly constant in form, and the first change in the malignant degeneration which will be 
described in other sections seems to be that the nuclei become larger and irregular in form. This 
cannot be seen here although there are-typical hypernephroma cell-masses which appear to be 
growing from the wall of the tube. One feels after considering the surrounding tissue full of cell 
masses, that the true explanation is that these masses are invading the tubules. Two other points 
of interest are seen; (1) The stroma from which the cells arise can be seen in one section to be 
quite clearly continuous with that forming the false capsule of the tumour, and in this section 
the growth conforms to the looped capillary type; (2) The presence of a fairly large vein being 
invaded by a mass of growth, thus showing the mode of dissemination. 


Case 2.—Male, age 43. Admitted Oct. 17, 1906. 

i i ack 
of hematuria lasting two or three days. Previous to this 
there had been no pain or inconvenience. Four years 
ago he had an attack of painless hematuria which was 
followed every two or three months by other attacks 
lasting two or three days. During one attack he had clot 
retention. During the last nine months he had one bout 
of pain radiating to the groin, and for the last three 
months there has been a consistent aching in the right loin. 

EXAMINATION.—A small hard tumour is palpable in 
the right kidney region. There is also dullness of the 
right base. 

OPERATION, Oct. 30.—Usual lumbar incision. The 
liver was found to be pushed downwards and to the left. 
The tumour was delivered in spite of some difficulty 
caused by adhesions to the diaphragm. No reply has 
been Teceived to inquiries made regarding this patient. 

Gross PatrHoLocy (Fig. 348).—In this specimen the 
only piece of kidney tissue recognizable is a small portion 
of the lower pole. The kidney pelvis is unrecognizable as 
such, and the ureter, distended with growth, runs down- 
wards from the upper and inner aspect of the tumour. 
The high position of the ureter suggests that the growth 
originally arose from the lower or middle portion of the 
cortex. The renal vein, also full of growth, can be seen 
on the anterior aspect, running inwards across the greatly 
thickened and distended pelvis. The fibrous capsule of 
the kidney has been extensively invaded at its upper pole, 
so much so that it is practically non-existent. 

Looking at the cut surface of the growth, one sees 
that above it is solid and finely lobulated, and has the 
appearance of a piece of pancreas: Below this it shows rounded areas of cystic degeneration, 
each separated from the other by fibrous strands. These cysts contain blood-clot in various 
stages of organization, and at their edges one can see a thin layer of shreddy necrotic growth. 








Fic. 348.—Kidney in Case 2. 
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_ 'Histotocy.—In all four sections taken from various parts of the tumour the transverse 
perivascular arrangement predominated, in fact it is here seen in its typical form. In the centre 
of the system is a capillary which is surrounded by a variable amount of connective tissue. Some- 
times there appears to be none at all, and one is tempted to say that the cells arise from the capil- 
lary endothelium ; on the other hand, the connective tissue might be quite thick, and arranged in 
fine strands around the vessel. Usually one can clearly distinguish. their endothelial lining from 
the surrounding connective issue upon which the hypernephroma cells grow. The first layer of 
cells is small and cuboidal ; as they approach the periphery they become larger, rather club-shaped 
until in many cases the outermost cells become masses of protoplasm, which stain well and are 
multinucleated. Another section shows well-defined papillary formation, and adjoining it many 
renal tubules from which the growth may arise ; they are unfortunately too closely packed for any 
definite conclusions to be reached on this point. i 

In still a third section, the well-ordered form has disappeared, and the appearance is that 
of a spheroidal-celled carcinoma made up of large vacuolated cells, which are continuous with 
those growing from the outer layers of a perivascular system. In another place the section might 
almost be taken for a round-celled sarcoma growing in a richly fibrous stroma. 


Case 3.—Female, age 58. Admitted Jan., 1909. 

Hisrory.—Nine months ago the patient fell out of a dog-cart, fractured her right wrist, and 
bruised her back. A month later she had an attack of hematuria; at first the urine was deeply 
blood-stained, and the same evening she passed clots. The hematuria rapidly cleared up and was 
unaccompanied by pain. Seven months ago, that is to say a month after the first, she had another 
short attack of slight hematuria. Five months ago there began acute pain in the right loin, followed 
by hematuria and the passage of long rounded clots. This attack lasted three days and entirely 
subsided. Three months ago she had another attack of right-sided lumbar pain bad enough to. 
cause vomiting; but this time there was no hematuria. Two months ago there was a slight 
attack of hematuria, and again another recently, accompanied by typical renal colic; the urine 
then contained rounded clots like her little finger. These attacks were always brought on by 
jolting or train journeys. For the last two months the patient has had a constant aching in her 
right side. She has had no frequency of micturition, but thinks she has lost weight. Three days 
ago her doctor found the right kidney to be low, enlarged, and very tender. A swelling can be seen 
by the patient. 

EXxAMINATION.—The patient is a fairly stout woman who has lost weight. The right kidney 
is easily palpable ; it is rounded, firm, tender, and movable. It feels elastic. Pressure brings on 
the same pain she has recently had. The urine is smoky, acid, ; 
and has a specific gravity of 1017. Albumin and blood are . 
present. Between the attacks of hematuria no albumin 
was found. 

Cystoscopy.—A twelve-ounce distention was obtained. The 
bladder was normal, and so were both ureteric orifices. Good 
clear effluxes were seen, but they were rather infrequent, 
although contractions of the ureter were frequent on the right 
side. On the left side the effluxes were good and frequent. 

OPERATION, Jan. 24.—The usual lumbar incision was 
employed. The perirenal fat and fascia were thick and 
adherent. Nearly five years after, in Sept., 1913, the patient 
died from cerebral embolism. There was no clinical evidence 
of any secondary growth. 

Gross PatrHoLocy (Fig. 349).—Occupying the upper of 
the middle two-fourths of this kidney is a growth shaped 
rather like a figure eight. It is placed obliquely, and slopes 
upwards and outwards. The inner loop is the size of a shilling, 
and invades the kidney pelvis. The outer loop projects from 
the convex border beneath the capsule, which is_ tightly 
stretched over it. It is about the size of half-a-crown. The 
photograph (Fig. 350) shows that the growth considerably 
distorts the pelvis as well as invades it. The external aspect 
of the tumour has a bossed appearance, and in one spot the 
capsule is invaded. The pelvis and all calices are full of wails ; 
growth and blood-clot, but the renal vein is uninvaded.. The ia hat gece Gus atten aes aepe 
growth in section is solid and white, and has a lobulated and blood-clot and growth blocking 
glandular appearance owing to numerous fibrous trabecule the ureter. F 
which it contains. There is a hemorrhage into the substance, 
the size of a cherry. Between the growth and the kidney is a continuous false capsule of con- 
densed renal tissue. 

HistoLoGy.—Various sections of this growth give a picture of the greatest interest. (1) 
There is in one section a large area of renal tubules showing a transition between normal tubes 
and others close beside them having their cells larger, clearer, and containing bigger nuclei. Close 
beside them there is a rather dilated tubule containing a mass of hypernephroma cells apparently 
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arising from the tubules. There is nothing in this section to suggest that the tube has been 
invaded by growth, in fact the invasion of kidney tubules by hypernephromata of typical form 
is not commonly seen. The tubes may be compressed or obliterated, but are seldom invaded. 


(2) One of the slides shows typical examples of the looped capillary and papilliferous form in 


addition to these renal tubules. The cells are large, vacuolated, and in every way conclusively 
hypernephromatous. This is of great interest, because in sections of growth which take the 





FIG. 350.—Case 3. Illustrating the outer appearance of the kidney in Fig. 349. 


papilliferous carcinoma formation the co-existing hypernephroma cells, although typical, are 
usually small, and conform to the malignant type rather than the adenomatous. (3) In other 
sections the bulk of the tumour is entirely papillary, the cells of which it is composed very much 
resemble those of the renal tubules in their staining reaction and general appearance, and all 
gradations are present between these and the large club-shaped vacuolated hypernephroma cells. 


Case 4.—M. A. C., female, age 53. Admitted Sept. 14, 1909. 

History.—This patient has never had hematuria, but she complains of a tumour in the left 
loin which had been present for thirteen years. Recently it has been increasing in size. The 
only pain she has had is an occasional backache, and there has been no frequency of micturition. 

EXAMINATION.—A large freely-movable tumour the size of a foetal head can be felt in the 
left loin. It extends from below the left costal margin to an inch below the anterior spine, and 
reaches a point one inch to the right of the umbilicus laterally. In consistence, the tumour is 
firm and inelastic. It can be pushed up from the pelvis. but is partially fixed in the left flank. 

OPERATION, Sept. 24.—A left rectus incision was employed. After dividing the peritoneum, 
the kidney was delivered with difficulty, as it was adherent behind. A mass of glands was seen 
in front of the vertebral column on the left side. _They were not removed. Patient died with 
pneumonia a few days afterwards. 

Gross ParHo.ocy (Fig. 351).—In this large specimen there are only two portions of kidney 
tissue recognizable. These are the inner parts of the upper and inner end of the kidney. They 
are placed opposite each other on the mesial aspect of a large tumour the size of a foetal head. It 
is round and smooth in outliné, and covered by a very thick but remarkably non-adherent capsule. 
With the exception of the lower calyx, the whole pelvis is unrecognizable, as it is completely 
obliterated by growth. The vessels in the pedicle cannot be seen in the half of the tumour which 
remains for examination, but the clinical notes do not state that the vein was involved. On 
section, the whole of the centre of the tumour is occupied by a mass of organized and laminated 
blood-clot the size of an orange. This clot is surrounded by a thick, nearly continuous band 
of fibrous tissue which has undergone hyaline degeneration. The rest of the growth is disposed 
around the periphery of this hemorrhage in the form of rounded solid masses, whose cut surfaces 
have a lobulated appearance. There is very little degeneration of any kind. 

HisroLocy.—This section is very interesting, as it illustrates the change from the more simple 
adenomatous type of growth to the malignant. In one section there is seen mainly the looped 
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capillary formation. The loops are small, there is lumen formation in only a few places, but 
where seen it is quite definite. The cells are tightly packed together, their protoplasm stains well 
and is very granular. Vacuolation and fatty degeneration are not so marked as in many specimens. 
Giant-cell formation is present. The nuclei 
show active mitosis. There are many small 
strands of fibrous tissue to be seen bearing 
the capillaries. In one part of the section 
the longitudinal formation is present, and 
the appearance of the cortex of the supra- 
renal is simulated. In another section the 
general appearance, though similar to the 
first, shows that the cells are not so tightly 
packed, and a reticulated appearance is 
produced, and into the reticule the cells 
can be seen to proliferate. In still a third 
section close to the capsule the appear- 
ances are of great interest. There are 
tubules, some nearly obliterated by pres- 
sure, others ovoid, and again still others 
have more nearly preserved their original 
shape. Many of these have a double layer 
and are nearly filled with cells, and from 
some of them a bud of cells, large, granular, 
and vacuolated in appearance, is seen to 
arise from the side wall. 

It is easy to say that these tumours 
are merely a slightly abnormal variety of 
- the looped-capillary or reticular formations 
so commonly seen, and one has tried to 
convince oneself that this is so. But the 
close association of this early formation of 
the type of cell so characteristic of these 
tumours with the normal renal tubule, and 
the gradual transformation of the one into 
the other, usually beginning by a papilli- 
ferous proliferation, makes it hard to resist 
the conclusion that this is the way in which the tumours arise. The next slide taken from 
another part of the tumour shows the end-result of the process whose beginning has just been 
described. Here the cells are actively invading the renal 
tissue. In parts the section looks like a large round-celled 
sarcoma in a richly fibrous stroma ; in other parts it resem- 
bles a spheroidal-celled carcinoma, and elsewhere traces of 
the oviginal papillary structure are easily distinguished. 
The cells are large, rapidly growing, and spheroidal in shape. 
The nuclei are big, and actively dividing. 





Fia. 351.—Illustrating the structure of the tumour in Case 4. 


Case 5.—P., female, age 59. Admitted January, 1911. 

History.—Two-and-a-half years ago the patient had 
an attack of hematuria which was quite painless. No clots 
were passed. The bleeding continued on and off for six 
months, each attack lasting twe to three days. Six months 
later a more severe attack occurred, and the patient stayed 
in bed. three weeks, when a diagnosis of papilloma of the 
bladder was made. This painless bleeding continued again 
for six months, at the end of which there was another bad 
attack. Ten days ago the kidney was seen to be enlarged 
on the right side. Throughout the case there was no fre- 
quency, pain, or difficulty of micturition. 

EXAMINATION.—Patient is a thin woman, and does not 
look her age. The right kidney can easily be palpated. It. 
moves with respiration and can be grasped above; the out- 
line of its lower border is lobular. No blood or pus was 
present in the urine, but there was slight albumin. 

Cystoscopy.—Bladder normal. The right orifice was 
situated on a papilla. There was no surrounding conges- 
tion, and a faint dribble of clear urine was seen to come 
from the orifice. 

OPERATION, Jan. 9.—Usual lumbar approach. The upper pole of the kidney was adherent, 
and as far as possible was removed with its surrounding fat. Patient died on July 6, six months 
later, with recurrence in the abdomen and lungs. 





FIG. 352.—Illustrating the kidney in Case 5. 
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__ Gross PatHotocy.—This growth (Fig. 352) occupies the whole of the upper two-thirds of a 
slightly large kidney. The capsule is not invaded, but is thickened, and shows a slightly bossed 
outline. There is no evidence of the usual encapsulation, and the normal outline of the organ is 
not greatly distorted. The renal cortex, the pelvis, and the renal vein, are extensively invaded. 
The cut surface shows the usual lobulated appearance in a well-marked form, the lobules being 
smaller and the tissue between them finer and more abundant than one sees in most cases. Close 
to the more obvious trabeculze are two small areas of hemorrhage. 

HisToLocy.—Two sections have been cut from different parts of the growth. One of them 
is of special interest, for it shows on the same slide’ hypernephroma and papillary carcinoma. 
The latter for the most part is typical; but in some places, particularly close to the vascular stalks, 
the cells are larger, vacuolated, and contain highly-refracting material. Their nuclei are large, 
and in some cases contain mitotic figures. These nuclei show a marked contrast to the smaller, 
better stained, and more homogeneous nuclei seen in other parts of the section. Close to the 
mixed formation that has just’ been described is a large area showing the usual hypernephroma 
forms, which have undergone much degeneration. 


Case 6.—A. F., male, age 50. Admitted April, 1911. 

History.—Seven months ago the patient’s urine was blood-stained. The bleeding was fairly 
profuse at first, and later only slight. A month ago renal aching began and has since been 
constant. It is made worse by exertion. The hematuria varies in amount but is never entirely 
absent. Clots and mild colic have also been noticed. There has been no loss of weight and no 
frequency of micturition. 

EXAMINATION.— Patient is a stout, well-nourished man. On palpation there is tenderness in 
the left iliac fossa and loin. Specific gravity of the urine 1020. 
Albumin and blood present. 

Cystoscopy.—Bladder normal. Blood was seen coming from 
the left ureter, and clear urine from the right. The 2 rays 
show a faint, ill-defined shadow at the lower pole of the left 
kidney. 

OPERATION, March 1.—Lumbar incision. The kidney was 
found to be adherent above, and. the growth was in the 
lower pole. No sign of any recurrence three years later, in 
July, 1914. 

Gross PatuoLocy.—In the lower pole of this kidney is a 
mass about the size and shape of a billiard ball. Separating it 
from the renal tissue above is-a broad band of condensed 
kidney substance, in some places an eighth of an inch thick. 
It is not continuous all round the tumour. 

The lower portion of the capsule is distended, and so tightly 
stretched that the hemorrhage can be seen through it although 
it is not actually invaded. The perinephric fat is slightly 
adherent. The whole of the renal pelvis, which is bifid, is full 
of growth and blood-clot; the veins are not invaded. The cut 
surface of the tumour shows very little trabeculation, and is not 
lobulated in appearance. It is necrotic in the centre, and its 
lower portion has been destroyed by a fairly recent hemorrhage. 
These features are well shown in the photograph (Fig. 353). 

HistoLocy.—The kidney substance included in the section 
shows chronic interstitial nephritis. The growth is a papillary 
carcinoma.‘ In one part of the section the mosaic appearance 
characteristic of hypernephroma can be seen; the cells are 
vacuolated and contain a fatty material. 





Fig. 353.—Ilustrating the tumour in 
Case 6. 


Case 7.—C. J., male, age 57. Admitted March, 1911. 

History.—Three months ago the patient passed blood-stained urine which contained some 
clots. The attack lasted three or four days and brought with it no pain or discomfort. Granular 
and hyaline casts were present in the urine. Since then there have been three less severe attacks, 
the latest only lasting a few hours and giving no pain. During the intervals the urine is clear. 
These attacks seem to follow exertion. During the last two months he has lost a stone in weight 

EXAMINATION.—X rays show no definite enlargement and no calculi. No physical signs are 
found in the abdomen. 

Cystoscopy.—Bladder normal. There was slight enlargement of the left lobe of the prostate. 
The right ureteric orifice was normal, and gave a clear good efflux. The left orifice was larger, 
and the effluxes were frequent and forcible. After cystoscopy the patient had another attack 
associated with pain in the left loin and the passage of clots. 

OpERATION, March 8.—Usual lumbar incision. There seemed to be some infiltration of the 
perinephritic fat. Patient perfectly well nine years later. 











































Gross Patrno.ocy (Fig. 354).—The tumour is situated at the upper of the middle two-fourths 
of the left kidney. The kidney itself is small and contracted, and shows the appearances typical of 


chronic interstitial nephritis. The growth is spheroidal 
in shape and has a diameter of about two inches. 
Two-thirds of its circumference project from the kidney 
and distend the fibrous capsule, which is thickened 
over the growth. The remaining third traverses the 
renal cortex, almost touching the upper calices. In 
outline it is smooth and rounded. It sppears to be 
definitely surrounded by a continuous capsule of con- 
densed kidney substance. No growth can be seen in 
the pelvis, ureter, or renal vein, and externally the 
capsule of the kidney is not involved by the tumour. 
It is not possible, without destroying the specimen, to 
see whether any of the calices are slightly involved ; 
but some breach of continuity of the pelvic epithelium 
may perhaps be deduced from the patient’s last attack 
of hematuria. 

The cut surface of the growth shows a mass of 
connective tissue about the size of a split pea placed 
towards the centre. From this, well-marked strands 
radiate to the periphery, and give lateral branches 
throughout the tumour substance. The growth itself 
is very necrotic, and much of it is destroyed by recent 
hemorrhage ; but where it is solid and organized it 
presents a distinctly lobulated appearance. 

HistoLocy.—In the sections of this tumour the 
looped capillary type is well seen. There is marked 
lumen-formation, into the centre of which papillary 
ingrowth frequently takes place. Here and there the 
lumen appears to contain some kind of colloid material. 
In another place the capillaries are cut longitudinally, 
and there is so little fibrous tissue around them that a 
perithelioma is simulated. The blood spaces are wide 
and the whole section loosely arranged. 


HYPERNEPHROMATA 





Fia@. 354.—Section of kidney showing the tumour 
in Case 7. 


Case 8.—H. A. L., male, age 72. Admitted 
Aug. 3, 1911. 
History.—Two months ago the patient’s urine 
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Fig. 355.—From photograph of specimen in Case 8. 





was brown; there was then neither frequency nor 
pain. Three weeks later he had an attack of severe 
pain in the left loin lasting one to two hours, after 
which his hematuria was much increased. It was 
unaccompanied by sickness or colic, and no clots 
were passed. Since then he has had no pain at all, 
but has been troubled with hematuria varying in 
quantity, which has been increased by exertion. 
Lately there has been some frequency of micturi- 
tion and the patient has had to get up once every 
night. 3 

EXAMINATION.—The patient is a stout man 
whose left kidney is just palpable on deep in- 
spiration. 

Cystoscopy.— Bladder normal. Prostate was 
sligutly enlarged. The right ureteric orifice was 
small, the left slightly larger. As no efflux was 
visible, a catheter was put in the right ureter, and 
the urine which drained along it contained 1-5 per 
cent of urea. Under the anesthetic the left kidney 
was felt to be definitely enlarged. 

OPERATION. — The usual lumbar incision was 
employed, and the tumour, the size of an orange, 
was seen projecting from the anterior surface of 
the kidney. The perirenal fat was adherent to the 
tumour, and as much as possible of it was removed, 


Patient died of pneumonia seven years afterwards. There was no sign of any recurrence. 


Gross ParHoLtocy.—A photograph of this specimen is shown in Fig. 355. 


The growth 
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projects from the anterior surface of a rather large kidney about midway between the upper and 
lower poles. Its size is about that of a grape fruit, its outline is smooth where it is covered by 
thickened capsule, but shaggy and irregular over its most anterior part where it is adherent to, 
and actively invading, the perirenai fat which has been removed with it. The renal pelvis and 
ureter are full of growth and recent blood-clot. A section made through the growth into the 
pelvis reveals practically no encapsulation. Most of the tumour substance is destroyed by a large 
hemorrhage, which is beginning to be organized into the laminated appearance usually presented 
by old clot. In the middle of this hemorrhage are four solid areas of whitish lobulated growth, 
granular in appearance and necrotic in the centre. 

Histotocy.—Four sections have been cut of this growth. In three of them the most promi- 
nent characteristic is that of a capillary carcinoma arising from the renal tubules. The stroma 
is fairly abundant and in places quite thick and cellular. From its sides grow several layers of 
cells which in many cases bear a marked resemblance to those lining normal renal tubules. In 
other parts of the section the fibrous tissue is arranged in quite definite loops, and lumen formi:ition 
containing papillary ingrowths is clearly seen. Another section shows, in addition to the forma- 
tion above described, the ordinary appearances of a hypernephroma. The cells are large and 
vacuolated, and can be seen to grow from the outer wall of a large capillary. Looped forms are 
easily distinguished, and here and there a longitudinal perivascular system is seen. Where the 
growth begins to take a papillary form, an interesting transition can be observed from the large 
granular and vacuolated cell to the smaller highly-staining cell in the papillary part of the growth. 


Case 9.—E. V., male, age 50. Admitted Oct., 1912. 

History.—Twenty years ago the patient had an attack of pain in the left side, which was 
accompanied by hematuria. For the Jast two years he had been losing weight. One year ago 
the patient’s urine was for two days tinged with blood, and two days later still he had aching in 
the left loin. Since then he has had four similar attacks of less severity, and three months 
ago his left kidney was found to be enlarged. His hematuria was not accompanied by colic or 
frequency of micturition. 

EXAMINATION.—Left kidney is enlarged and nodular, and the lower pole reaches the iliac 
crest. His doctor says it has increased in size during the last four days. The urine contained a 
trace of albumin. X rays show an enlarged left kidney. 

Cystoscopy.—Normal bladder. On the right side the renal function was normal. 

OPERATION, Oct. 19, 1912.—The kidney, which was removed together with the perirenal fat, 
was densely adherent at the upper pole. Three months afterwards the patient noticed a hard 
fixed lump at the lower end of the scar. This was explored but not completely removed. The 
pathologist reports it to be an actively-growing hypernephroma. The patient died of recurrence 
in the left iliac fossa, liver, and lungs, four months after operation, in Feb., 1913. 

Gross PatHoLtocy.—This large growth arose in the upper and outer aspect of the kidney. 
The upper and inner part of the kidney is very compressed, and surrounds the inner margin of 
the growth. The outline is rounded and smooth where it distends the renal capsule, the capsule 
itself being very thick and adherent to the perirenal fat, and in one place invaded. The renal vein 
is not invaded, but the upper calyx contains growth. There is a well-marked, thick, continuous 
line of false encapsulation all round the tumour. Inspection of the cut surface of the growth 
shows that it has undergone fatty degeneration to a considerable degree, which is most marked 
above. Several subcapsular hemorrhages are present. Among the columns of lobulated growth 
are four little cysts, each about the size of a small shot. 

HistoLoGcy.—Three pieces have heen taken from this tumour for microscopic examination ; 
one of them is much too degenerated for accurate diagnosis ; the second presents an appearance 
similar to that of the cortex of the suprarenal body; the third is taken through the growth 
where it joins the kidney tissue, and shows typical renal tubules and marked fibrous tissue increase, 
thus accounting for the albuminuria. When one looks at that part of the slide closely adjacent 
to the growth, one sees a state of things which illustrates the mode of formation of these tumours. 
The lumen of the tubes begins to get larger, the cells lining them bigger, and their protoplasm 
more granular. Close to these tubes one sees that the cells are reduplicated instead of being one 
layer thick, the outer layer being more globular in form. In other tubes one can clearly see small 
papillary ingrowths. The cells are large, cuboidal in form, and have large irregular nuclei. A 
little further away still are ovoid spaces full of large vacuolated cells arranged in layers on their 
lining walls. 

There are some difficulties in drawing conclusions from these sections because, although 
transition forms are clearly present and certainly arise. from renal tubes, the typical hyper- 
nephroma forms are rather a long way from them. 





Case 10.—A. W., male, age 23. Admitted Feb. 7, 1912. 

History.—Two months ago patient complained of difficulty of micturition, which was 
relieved by passing a clot. Hzmaturia continued for five weeks, but has been absent for the last 
three weeks. There has been no renal aching or colic. 

EXAMINATION.—A large solid tumour which filled up the left loin could be felt bimanualiy. 
It moved with respiration, and the upper pole of the kidney could be felt above it. The colon 
could be percussed as a resonant band in front of the tumour. 
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OPERATION, Feb. 10.—An incision six inches long was made through the left rectus. The 
kidney, together with the perirenal fat, was delivered with much difficulty. After the pedicle 
was divided and doubly ligated, the renal vein was seen to be full of growth, and several lumps— 
which were probably glands—were seen at the junction of the renal vein with the vena cava. A 
hernia developed in the scar after operation. In making the incision it was noticed that the rectus 
was very thin and friable, and a vessel was nearly torn across in clamping. No reply was given 
to inquiries as to the result of operation. 

Gross PatrHoLocy.—The whole of the upper three-fourths of the specimen is composed of 
a large mass of growth, whitish in colour, smooth in outline, and roughly pyriform in shape. From 
the bottom of this, a small piece of apparently normal kidney about the size of a half-crown 
projects downwards. 

The growth is about three inches long by two-and-a-half wide. Its consistence is much more 
solid than most of these tumours, and it shows no evidence of degenerative cyst-formation. 

The renal pelvis and vein are invaded by growth. The fibrous capsule covering the upper 
part of the kidney is thickened, and adherent to the perinephric fat; but there is no definite 
evidence of actual invasion. In section, from a macroscopic point of view, this tumour is inter- 
esting in that the usual degenerative changes are absent. The appearance of the surface resembles 
that of a rather fibrous cut veal. The fibrous tissue runs in roughly parallel columns from above 
downwards. The strands are thin, they communicate with each other by transverse branches, 
and in their interstices is the solid tumour-substance. There is only one area of hemorrhage, 
about the size of a small shot. The edge of the tumour which comes in contact with the renal 
tissue shows very little evidence of capsule formation. 

HistoLocy.—Unfortunateiy it is impossible to obtain more than one section of the growth. 
The appearance it presents is of the large-loop type. The connective tissue is much thicker than 
usual and contains many thin-walled capillaries. It runs throughout the section in large loops 
and forms a basement membrane for the cells, which proliferate into its centre. The first cell 
layers are regular and columnar. In the succeeding layers the cells rapidly become larger and 
more irregular, till in the centre are the common cell-masses so often seen. The cells are of the 
usual vacuolated variety, and contain much highly refracting material. Their nuclei are irregular 
in form and show very obvious mitotic figures. 





alt, age ee gponinaa April, 1918. 

History onstipation, which was relieved by 
aperients. One month ago he felt il and was ae weight. His temperature rose to 102° in the 
evening. Two weeks ago he had a slight attack of hematuria lasting one day. He had frequency 
of micturition, day 5 times, night 3 times. Five days ago the urine was claret-coloured and con- 
tained a few clots. During his illness he has had attacks of pain in the left groin not associated 
with hematuria. This was fairly severe, and accompanied by nausea. 

EXAMINATION.—The patient looks ill; his tongue is red and dry, his pulse-tension low. The 
left kidney is distinctly large and palpable. It is slightly tender, and appears to have round 
bosses projecting from it. No other physical signs. X rays show a large opaque area in the 
left kidney region. On one examination his urine showed a fair amount of pus, no organisms, 
and no tubercle bacilli were found. It was sterile on culture. Later there was only a ‘trace of 
albumin and no pus. He passed 60 ounces in twenty-four hours. 

Cystoscopy.—Nothing abnormal seen. 

OPERATION.—Usual lumbar exposure. The perirenal fat was very adherent at the lower pole. 
Many vessels running in the fatty capsule were clamped. There was a recurrence in the scar two 
weeks later, and the patient died April, 1919. 

Gross PaTHoLoGy.—The growth is situated in the upper pole of the kidney, which it entirely 
replaces. It is about the size of a large orange, but very irregular in outline. It forms several 
large bosses in the upper and lateral aspect of the kidney, some of which have invaded the capsule. 
The lower and inner part of the organ appears as a thin semilunar strip placed on the growth like 
a cap, and it only communicates with the rest of the organ by a thin strand of renai tissue and 
the upper calyx. The false capsule is thin and discontinuous, and in its intervals the growth 
invades the renal tubules. The pelvis is invaded from a branch in its epithelium in one of the 
lower calices. On section, the tumour shows no sign of false encapsulation, but strands of fibrous 
tissue give it a lobulated appearance. Hemorrhage has taken place in the more actively-growing 
areas, but this is not extensive, and is close to the fibrous strands. In other places the growth 
is necrotic. 

HistoLoGy.—This section is an interesting example of the looped-capillary type. The loops 
are large and sometimes fill a whole field of the microscope. The vesseis running round them are 
clearly to be distinguished. 

The cells arising from the interior of the loops are of a low columnar form; as they get 
nearer to the interior they increase in size. In very many cases the whole centre of the loop is 
occupied by a colloid-looking substance which stains with Van Gieson. Examination with a high 
power gives the impression that it is the product of the breakdown of the larger hypernephroma 
cells. Faint outlines of some of the cell-walls can be seen; these are deficient in parts of their 
outline, and the protoplasm of the cell mingles with the colloid matter without. Further away 
still its staining reactions are lost, and it is a mere amorphous mass. The undegenerative cells 
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are markedly vacuolated. They are large and stain well, even with a low power; well-marked 
nuclei can be seen. 

In places where the loops are quite small the common alveolar appearance is presented. In 
the centre of the section is a large mass of connective tissue. It contains thin-walled capillaries 
of all sizes, and running from the capsule of the tumour it spreads out in all directions, giving 
lateral branches to the surrounding tissue. 


Case 12.—S., male, age 55. Admitted Oct., 1919. 

History.—Five weeks ago, while on a walking tour, the patient passed bright red blood- 
stained urine. The attack lasted three days, was not associated with pain or discomfort, and 
gradually cleared up. Towards the end of another attack a few days !atcr, there was severe pain 
in the left loin accompanied by nausea and sweating. The pain lasted eight hours and then 
ceased. Soon after this a worm-like clot was passed. Since then there has been no symptom 
whatsoever but renal aching. 

EXAMINATION.—The left kidney can just be palpated on deep inspiration. Urine clear, acid ; 
specific gravity 1010. No albumin. 

Cystoscopy.—Nothing abnormal found. The efflux from the left ureteric orifice was less 
frequent than from the right. X ray showed normal renal shadow. Since cystoscopy he has had 
another attack of hematuria and has passed a worm-like clot. 

OPERATION.—Usual lumbar incision. The perirenal fat was very abundant, and adherent at 
the upper pole. As far as possible it was removed with the kidney. Patient is at present alive 
and well. 

Gross ParHoLtoGy.—The growth in this case is about the size and shape of a tangerine 
orange. It is situated at the upper pole of a rather large kidney. The fibrous capsule is slightly 
distended by the growth and adherent to the perirenal fat, which is not actually invaded. Where 
the tumour comes into relation with the kidney substance there is a thin line of compressed tissue. 
The upper calyx of the pelvis has been involved, and is full of recent blood-clot. The renal vein 
is not involved. The cut surface of the tumour shows a thick connective-tissue framework 
surrounding many small and broken-up lobules of growth. Many of these are destroyed by 
hemorrhage, and others show areas of fatty degeneration. 

HisTtoLocy.—Sections show the typical appearances of the looped capillary type. The cells 
grow into the centre of the loop, which in some places contains hemorrhage. It is quite plain 
that the loops are formed by capillaries ; for here and there the loops are not continuous, and a 
papillary arrangement results. The cells are very vacuolated; the nuclei fairly regular and 
granular. The formation is very constant, and there are no aberrant cells and hardly any papil- 
lary formation. 


Case 13.—E. B., female, age 52. Admitted Feb., 1921. 

History.—Nine months ago patient complained of a sharp pain in her upper abdomen, 
which was more marked in the left hypochondrium. It was accompanied, but not relieved, by 
vomiting. At the same time the urine contained a large amount of blood and a few clots. The 
attack lasted one day and passed away. The urinary tract was then 2-rayed and no abnormality 
seen. Six months ago she had a similar attack which lasted three days. Since then she has had 
constant renal aching. She stated that she had been losing weight for the last year. 

EXAMINATION.—On palpation of the abdomen slight tenderness was elicited around the 
umbilicus. The right kidney was palpable but not enlarged, and the left kidney was not felt. 
Urine, specific gravity 1012; no albumin, pus or blood present ; no tubercle. bacilli were found ; 
urea concentration test showed in the second hour that the urine contained 3-9 per cent urea. 
The blood urea was 0-07 per cent. X-ray report: The left kidney region shows an increased 
mottled density, extending outwards beyond the renal area. 

Cystoscopy.—Bladder normal. Indigo-carmine test showed that although the colour appeared 
in the urine secreted by the right kidney twelve minutes after injection, no colour came from the 
left ureter until twenty minutes had elapsed, and it was then noticed that the concentration of the 
urea was distinctly weaker than on the right side. On account of this diminution of function it 
was decided to explore the kidney. 

OPrERATION.—Usual lumbar incision. The kidney was removed with its perirenal fat, and 
no glands were seen or paipated. The normal relationships of the structures in the renal pedicle 
were disturbed, and great care was necessary in isolating them. Patient left the hospital alive 
and well, Feb., 1921. 

Gross Patnotocy.—The left kidney shows a spheroidal swelling about the size of a tangerine 
orange, growing from the vicinity of the pelvis. The ureter passes across its posterior surface. 
Dissection shows it to be uninvaded. A section cut right across the kidney reveals an apparently 
encapsuled tumour, varying in consistence and colour, and for the most part necrotic. In one 
spot the tumour is invading the calices. 

HistoLocy.—The predominating appearance in these sections is of the looped capillary type. 
All the other typical forms are also present. Giant-cell formation is fairly frequent, and in some 
places they are obviously coming from the edges of the cells opposite their capillary origin. 
Mitosis is obviously taking place, and fatty degeneration is very widely spread. The surrounding 
cortex shows some interesting changes. In places the tubes come right up to the tumour tissue. 
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Here and there, some distance from this border, a solitary tube is seen cut off from its neighbours. 
The capillary stroma of the cortex can be seen to be continuous with that of the tumour. In 
between the tubes one can see the beginnings of chronic interstitial nephritis. Pressure has 
blocked the veins and left the arteries unchanged, consequently there is some round-celled infil- 
tration, and hemorrhage into the lumina of the tubes has taken place. Hence the hematuria. 


In the following five cases the clinical notes relating to the kidney tumour are 
unavailable; in three of them the tumour was found accidentally post mortem. 


Case 14.— 

Gross PatHnoLocy.—The kidney, removed at operation six months before the patient died, 
shows there is a large growth the size of a grape fruit, growing from the inner aspect of the upper 
pole. It projects from the capsule, which has a smooth round outline. The perirenal fat is 
extensively adherent to the tumour, and the section shows that it had been invaded in two or 
three small scattered areas, each about the size of a small shot. The renal vein and pelvis are full 
of white soft growth. On section it is seen that the lower two-thirds of the tumour has a thin 
capsule, but the fact that the upper calyx is extensively involved shows this encapsulation to be 
entirely spurious. In consistence the growth is soft, and section shows that there is much necrosis 
and hemorrhage, so that the usual lobulated appearance is lost. 

The patient died about six months after leaving the hospital, and secondary deposits were 
found post mortem in the lungs, liver, brain, and vertebre. 


HistoLtocy.—The examination of sections cut from various parts of the growth throws much 
light on the probable origin of these tumours. In two of these sections are seen the typical] 
appearances usually associated with hypernephroma. The transverse perivascular type is the 
least frequent of them all. Typical giant cells are also present. A study of the few perivascular 
formations that exist shows clearly how what has been termed the looped capillary type comes 
into being. Several of the larger capillaries can be seen to give a branch which runs in a circular 
direction, nearly returning to its parent vessel. From the walls of these branches come the usual 
cells filling up the space they enclose. In some cases there is only one layer of cells and con- 
sequent lumen formation. The longitudinal formation can also be seen, and with it the formation 
resembling the cortex of the suprarenal body. " 

The interest of this specimen is not by any means exhausted: towards the edge of the 
growth another block was cut, and it showed 2 few apparently normal rena! tubes, and next 
to them others with their lining cells bigger and more granular. Side-by-side with them one 
sees these cells beginning to proliferate into the lumen of the tubules, and half a field of the 
microscope away typical papillary formation can be easily seen. A little further away still is the 
ordinary looped capillary arrangement. Another point of interest to be seen is that masses of 
hypernephroma cells are inside the lumen of a rather wide capillary. Similar masses are also 
in the vessels running in the false capsule which surrounds the tumour. 

The fate of these little cell masses can be studied in another section taken from a secondary 
deposit in the brain. Here only a suggestion of the original arrangement_can be made out. The 
appearance of the cells is much more ragged, their outline amorphous, and in many cases they 
are mere multinucleated masses lined close to a capillary wall. The protoplasm stains much more 
evenly, and there is much less vacuolation than in the parent growth. One would have doubts 
- as to the origin of this deposit if the transverse perivascular arrangement was not seen in one part. 
Similar appearances are met with in the sections taken from secondary deposits elsewhere. 


Case 15.— 

Gross PatTHoLtoGy.—In this specimen the growth has arisen from the upper and inner 
extremity of the left kidney. In shape it is pyriform, the apex being separated from the upper 
calices only by the usual false capsule which surrounds the growth, and which is deficient at the 
extreme inner edge only. The renal capsule is greatly distended, and on the anterior surface is 
invaded by four large bosses of growth. The pelvis in the half of the specimen available for 
examination is intact, and so are the renal vessels. 

With the exception of a mass of white lobulated growth, contiguous to the renal pelvis, and 
a thin line a quarter of an inch wide surrounding the periphery, the whole growth is converted 
into a large cyst the size of a tangerine orange. Its walls are shaggy and necrotic, and in places 
old blood-clot is adherent to them. 

HistoLtocy.—The interest of the sections centres in the fact that one of them has the appear- 
ance of a papillary carcinoma, while in the other it is obvious the tumour is a hypernephroma. 
A section taken from a secondary deposit in the lung gives the appearance of a carcinoma with 
a trace of papillary formation. The cells stain well, show remarkably little vacuolation, and 
have small round nuclei. The transverse perivascular and longitudinal perivascular systems 
are clearly seen, but the tissue between them is tightly packed, and every now and then large 
multinucleated masses, which stain much more deeply than the surrounding cells, can be seen. 
The main mass of cells comprising the growth are vacuolated, though small, and conform to the 
hypernephroma type. The tumour formation cannot be traced with any degree of certainty to 
renal tubules. In another section, the appearance presented is that of an encephaloid carcinoma, 
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and might well come from a breast, since the only difference that can be observed is that many 
of the cells have distinct thin walls and their protoplasm is vacuolated. In other parts there are 
cell masses in which the cell outlines have entirely disappeared. 

A further examination of a secondary deposit in the lung shows at the edge of the growth an 
obvious transverse perivascular arrangement. 


Case 16.— 

Gross PaTHotocy.—This tumour has destroyed all but a small piece of the lower pole of 
the kidney. It is about the size and shape of a large William pear, the lower thin apex of which 
would correspond to the part of the tumour which occupies the space between the renal pelvis 
and the capsule. It is surrounded by a very thick, fairly continuous layer of stretched renal 
tissue, except where it is in contact with the unaltered kidney, which it actively invades. The 
capsule of the tumour is so thick that one suspects it is composed of more than mere compressed 
kidney tissue, and that the tumour arose somewhere in the middle of the renal cortex. The 
growth has destroyed all the remains of the outline of the pelvis, which is obliterated by a 
solid mass of growth. The kidney capsule and the renal vein are intact. 

The cut surface of the tumour shows solid columns of growth which have a serpiginous 
outline. Along the edges of these columns is seen a faint red line of hemorrhage presumably 
coming from vessels in the stroma. In the region of the pelvis is one large recent hemorrhage, 
which extends upwards for about an inch into the tumour tissue. Areas of fatty degeneration 
are also seen. 

HistoLocy.—The sections from this growth show far too much degeneration to allow of any 
valid deductions being made. One can only say that it is a hypernephroma from the appearance 
of the few cells that are left. They are large, vacuolated, and generally surrounded by a mass of 
amorphous material. A careful survey of the fibrous stroma that remains, and in the meshes of 
which the cel! outlines can be seen, confirms the view put forward of the papillary structure of 
these tumours. Here and there it forms complete loops with a large lumen, and in many cases 
a stalk denuded of its cells projects into the centre. In parts of the section the fibrous tissue has 
undergone hyaline degeneration. 


Case 17.—( Fig. 356). 

Gross PatTHoLtocy.—This specimen is of great interest 
in that it was discovered accidentally post mortem in a man 
who had died from epithelioma of the tongue. It is the 
earliest case on record of a hypernephroma. It is a small 
localized growth situated in the renal cortex, at about the 
junction of the upper and middle thirds. It is separated from 
the capsule by a band of normal kidney tubule half an inch 
in width, and thus could not possibly have arisen from a 
subcapsular suprarenal rest. It is a round growth about the 
size of a marble, thinly but definitely encapsuled. In cross- 
section it has all the typical characteristics of a hyper- 
nephroma. It is lobulated in appearance, there is a tiny 
spot of necrosis in the centre, and one or two small foci of 
fatty degeneration can be made out. It does not invade the 
pelvis of the kidney, nor does it touch the capsule posteriorly ; 
and the vessels are normal. 

HistoLocy.—The examination of the section is dis- 
appointing. It shows the ordinary looped capillary type, 
and in some places a mosaic appearance is produced by the 
fact that the cells are closely packed together. This packing 
of the cells makes it impossible to get any indication as to 
their origin. It is completely surrounded by a thin layer of F1G. 356.—Photograph of specimen from 
compressed renal tubule. Case 17. 








Case 18.—A. G., female, age 65. 

EXTRACT FROM Post-MoRTEM NotEs.—This patient had a large, septic, fungating growth 
in the breast. It was a typical scirrhous carcinoma on section, and appeared to have no connection 
with the renal tumour which was accidentally discovered. 

Gross PatnoLocy.—This small growth is situated at the lower pole of the left kidney ; it 
is about the size of a hen’s egg, and projects downwards beneath the capsule. The pelvis, the 
renal vein, and the perirenal fat are quite uninvaded. The substance of the growth is almost 
entirely destroyed by hemorrhage, both recent and old. It appears to be separated from the 
kidney by a thin but definite band of compressed renal tissue. 

HistoLocy.—This tumour is far too degenerated to draw any accurate deduction from. 
One small area surrounded by much necrotic material shows a papillary adenoma of the type so 
often seen beneath the capsule of normal kidneys. Here it apparently arises from adjacent renal 
tubules. Close by, cells lining the fibrous-tissue stalks seem to be undergoing a gradual transition 
from the small cell usual in papillary adenoma to the large one characteristic of hypernephroma. 
In another section, cut by chance through undegenerated tissue, the appearances are almost 
entirely those of a papillary adenoma. 
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Case 19.—A. C., male, age 62. This patient died in the hospital of carcinoma of the rectum 
before any operation could be performed. He had had no symptoms of any renal disorder. 


PosTt-MORTEM NoTEs.—The growth in the rectum was, both from a macroscopic and micro- 
scopic point of view, an undoubted columnar carcinoma. Growing from the lower pole of the left 
kidney is a mass about the size of a small peach, which projects from the organ and distorts its 
normal outline. It is more prominent behind than in front, where it has a bilobed appearance. 
The capsule over it is greatly thickened, and on its anterior aspect the perirenal fat has been 
invaded by growth over one small area. Separating the upper portion of the growth from the 
kidney substance is the usual false capsule. On section the growth is very hemorrhagic and 
necrotic. The renal pelvis and vein are quite intact ; in its upper part is a mass of fibrous tissue 
the size of a threepenny piece, from which run trabecule throughout the kidney substance. 


HistoLocy.—The section is very much broken up by hemorrhage. The transverse, longi- 
tudinal, and looped capillary systems can be seen; the giant-cell formation is frequent ; in one 
place only there is a commencing reticular arrangement. 
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PSEUDO-COXALGIA : 


(Osteochondritis _Deformans Juvenilis Core: Quiet Hip Disease.) 


A CLINICAL AND RADIOGRAPHIC STUDY. 
By HARRY PLATT, MANCHESTER.* 
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TREATMENT. 





HISTORICAL INTRODUCTION. 


Ir has long been taught that in the common hip-joint affection of childhood—tuberculous 
arthritis—rapid spontaneous healing may occur, with the production of a joint which shows 
little or no ultimate interference with its function. Thus Brodie,! writing in 1834 on 
scrofulous disease of joints, states : “‘ If the joint receive very early attention, the function 
of the joint may be wholly unimpaired.” Hugh Owen Thomas,? from his vast clinical 
experience of hip disease, wrote in 1875: ‘‘ Many cases have a strong tendency to 
recover. These are the cases that sometimes recover spontaneously (an extremely rare 
a may recover but with defect, never reaching the destructive stage though 
neglected.”” ‘In more recent times we find Rollier,*? of Leysin, well known as an advocate 
of heliotherapy in the treatment of bone and joint tuberculosis, in presenting an analysis 
of cases of tuberculous arthritis of the hip-joint treated between the years 1903 and 1913, 
stating that, out of the total number cured, 73 per cent showed restoration of joint 
function. Rollier affirmed at this date that articular function was almost always preserved 
in the patients who were treated by his methods under the exceptional climatic conditions 





* From the Orthopedic Service, Ancoats Hospital. The investigations on which this paper is based 
were carried out under the tenure of the Henry Ashby Memorial Research Scholarship in Diseases of Children, 
of the University of Manchester, and the writer wishes to acknowledge the courtesy of the Scholarship 
Committee in authorizing publication. 
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of the Swiss mountain slopes. He was insistent on the certainty of obtaining a restitutio 
ad integrum in the majority of cases of hip disease, and he claimed that such patients 
in city hospitals were able to attain cure only through the intervention of ankylosis. 
From his radiographic studies of the hip-joint during the process of natural healing, he 
enunciated the principle that only one-third, or at the most one-half, of the head of the 
femur was ever destroyed by the active disease. 

But since 1903 the German school of surgeons, led particularly by Hoffa,* had described 
cases of hip-joint disease of a non-tuberculous nature, occurring in young adults, 
adolescents, and occasionally in children, and comparable with the arthritis deformans 
(hypertrophic or osteoarthritis) of later life. Then, again, the elucidation of the patho- 
genesis of the various types of coxa vara emphasized still further the existence of certain 
mild or inconspicuous disabilities of the hip-joint, which in the past had sometimes been 
included on clinical grounds in the category of true hip disease. But allowing for the 
general recognition of such definitely non-tuberculous affections as these, the opinion 
embodied in the conclusions of Rollier, quoted above, might be said to be current surgical 
teaching until the beginning of the last decade. 

In 1909, Legg,® of Boston, in a communication before the American Orthopzdic 
Association, described a small group of cases, 5 in number, in which were exhibited the 
symptoms of a mild hip disease with distinctive radiographic appearances—viz., flattening 
of the upper epiphysis of the femur and a broadening of the femoral neck. Legg pointed 
out that cases of this type had formerly been regarded as examples of benign tuberculous 
arthritis, but he considered that he was now dealing with a definite entity, a hip-joint 
affection of a non-tuberculous type. He suggested, as an explanation of the pathogenesis 
of the condition, that a previous trauma had produced an alteration in the vascular supply 
of the upper end of the femur, and that the characteristic bony changes were the direct 
result of this disturbance. In the same year, Waldenstroem,® of Stockholm, had described 
a series of hip-joint cases showing radiographic changes similar to those seen in Legg’s 
patients ; but he considered that these were examples of primary tuberculous osteomyelitis 
of the upper part of the neck of the femur, the joint cavity itself remaining unaffected. 
Sourdat,’ of Paris, in a study of 250 radiograms of supposed tuberculous arthritis of the 
hip-joint published in 1909, had already distinguished in 9 plates certain well-defined 
changes which in a later scrutiny proved to be identical with those described by Legg and 
Waldenstroem. It appears that Calvé, of Berck, was responsible for directing the attention 
of Sourdat to this small series of distinctive radiograms which represented a special form 
of hip disease, soon after to be designated by the former author as ‘pseudo-coxalgie’. In — 
1910® Calvé’s paper appeared containing a detailed consideration of 10 cases which had 
come under his notice in a series of 500 patients suffering from presumed tuberculous 
coxitis. These cases differed from ordinary hip-joint tuberculosis, one of the chief 
features being, as in Legg’s cases, a peculiar radiographic change. Calvé regarded this 
as an atypical manifestation of rickets, the usual stigmata of which were present in all 
his patients. Independently, in the same year, Perthes,® of Tiibingen, published a careful 
account of the clinical and radiographic signs of one type of arthritis deformans juvenilis, 
which proved to be identical with the condition described by Legg and Calvé. In a 
further communication in 1913, based on an observation of 21 cases, Perthes! reiterated 
the now well-recognized symptomatology and radiographic signs, and withdrawing his 
original designation of arthritis deformans, submitted the term ‘osteochondritis deformans’, 
as in his view there was an entire absence of true arthritic changes. A year later, from the 
Tubingen clinic, Schwartz! presented an elaborate study of what was now beginning to 
be recognized as a definite entity, and in reporting 22 cases, laid special stress on 10 which 
had been followed over periods of from two to fifteen years. 

This condition from now onwards appeared in the German literature under the title 
of ‘ Perthes’ disease’. It is interesting to note that, prior to 1914, Legg’s original and 
subsequent contributions had been overlooked or ignored in the various German mono- 
graphs on the subject, although, as recently pointed out by Sundt,’* epitomes of Legg’s 
first paper appeared in three Teutonic periodicals in 1910. Pseudo-coxalgia, or osteo- 
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chondritis deformans juvenilis, had now become almost universally recognized by surgeons 
who had special opportunities of dealing with a large number of hip-joint affections. 
From a number of clinics a retrospective analysis of a large series of cases, formerly 
considered and treated as tuberculous disease of the hip-joint, demonstrated the fact that 
many radiograms showed the appearances characteristic of this condition. 

Since 1915 there has been a steady addition to the literature on this subject from 
various countries, viz., America, France, Scandinavia, Great Britain, Germany, and Italy, 
and more than 300 cases have been reported up to date. The names of Legg, Calvé, and 
Perthes must remain conspicuously associated with the original recognition of this disease ; 
and Legg’s study of 55 cases, published in 1916,'° remains one of the most authoritative 
expositions on the subject. Perthes, since his original contribution, has published two 
additional notes ;'4 but the largest series of cases observed in one clinic is that of Sundt!5 
(75 in number), published in 1921. 

Some of the more recent literature has shown a polemical flavour (Perthes, Sundt?’, 
Waldenstroem!*, and Frangenheim!’), as the question about the priority for the original 
discovery has been raised. Thus Frangenheim now claims to have described the condition 
himself in 1909, and further states that the first recognition of the disease dates’ back to 
1898, and is to be attributed to Maydl. In this connection it is to be remembered that, 
to-day, a retrospective analysis of any series of hip-joint affections in children, or of a large 
number of hip-joint radiograms, will always bring to light examples of pseudo-coxalgia. 


THE CLINICAL PICTURE OF PSEUDO-COXALGIA. 


It will be convenient at this juncture to establish on the sure foundation of unanimity 
the broad clinical picture which is characteristic of the affection under consideration, and 
which stands out in the now somewhat voluminous literature. The various minutize 
of the symptomatology will then be approached and discussed as they are seen to be 
illustrated in a clinical study of the writer’s personal material. From this we may proceed 
to a consideration of the nature of the radiographic changes, and to a critical review of the 
theories of the pathogenesis of pseudo-coxalgia. The question of terminology arises at 
the outset ; the affection has been endowed with several titles, some of which are quoted 
above. It is proposed in this paper to use, purely as a matter of convenience, the short 
and non-committal designation pseudo-coxalgia. 

The disease is met with in children in the first decade of life, the majority of cases 
being seen between the ages of 5 and 9. It is admittedly more common in boys, and its 
inception is often associated in the minds of the parents with some recent injury in the 
region of the hip. Usually the earliest sign is a limp, insidious in its development, often 
intermittent, and accompanied by little or no discomfort. In some cases the onset is 
more acute, and the presence of pain in the hip and knee may be sufficiently marked 
to merit attention. The actual physical signs at any time are often few, and are 
characteristically at variance with the classical signs of tuberculous arthritis of the 
hip-joint. Thus, there is little or no atrophy of the thigh and buttock, and there is a 
complete absence of localized thickening or swelling of the soft tissues overlying the joint. 
The mobility of the hip varies according to the particular stage at which the examination 
is conducted. It is by no means unusual to find the joint fixed completely by muscular 
spasm, and yet at the same time absolutely painless. Such complete spasm is, however, 
transient, and very soon the joint shows the more typical slight restriction of mobility 
affecting exclusively the movements of abduction and internal rotation. After a variable 
period of active signs and symptoms, there is seen a steady progress towards the complete 
subsidence of any subjective phenomena. The recovery at first sight appears to be of the 
nature of a return to normal, but careful examination will usually show that there is a 
slight residual limitation of mobility in the affected joint. 

The whole clinical picture is thus that of a mild hip-joint synovitis, fleeting in 
character. At any time during the phase of active symptoms, or after the complete 
disappearance of these, the hip-joint shows a cycle of osseous changes demonstrable in 
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radiograms. These changes are sufficiently distinctive in type to have been regarded 
as pathognomonic, and upon their recognition depends not only the certain diagnosis of 
pseudo-coxalgia, but its relegation as an entity to a special niche amongst the varied 
morbid affections of the hip-joint. 


ANALYSIS OF THE WRITER’S PERSONAL MATERIAL. 


During the past five years clinical and radiographic observations have been accumu- 
lated on the cases of pseudo-coxalgia which have made their appearance from time to time 
under my care. In an attempt to investigate the complete clinical life-history and cycle; 
of bony changes occurring in this lesion with a view to the elucidation of its pathogenesiy,, | 
it has been necessary to make a wide comparative survey of the large amount of hip-joint 
material which has gravitated towards my surgical services. This has involved a study | 
of about 300 hip-joint conditions, and a critical scrutiny of over a thousand radiograms. | 

For the special purposes of this paper a series of 35 cases has been selected, divided 
into four distinct groups :— 

Group 1.—Pseudo-coxalgia in childhood—18 cases. 

Group 2.—Pseudo-coxalgia : the end-result in adult life—5 cases. 

Group 3.—Arthritis deformans juvenilis of the hip-joint—5 cases. 

Group 4.—Miscellaneous hip-joint affections in which flattening of the head of the 
femur is seen: coxa plana—7 cases. 





Group I.—PSEUDO-COXALGIA IN CHILDREN. 


Number of cases, 18 (20 hip-joints). Unilateral, 16; bilateral, 2. Males, 9 ; females, 9. 
Right hip, 12; left hip, 8. 











FIG. 357.—Case 1. H.B. Right kip. Period: 1 year since onset of symptoms. Femoral head shows early 
flattening, with almost uniform calcification. Femoral neck shows broadening and a rounding off of its epiphyseal 
extremity: the internal structure of the neck shows irregularity of no particular type. 


Case 1.—H. B., male, age 10. Right hip. 

History AND MopE oF ONsET.—Pain in the right hip following a fall; said to have had 
definite night cries. Diagnosis of early tuberculous arthritis made; admitted to a tuberculosis 
sanatorium where he remained for six months, traction being applied to the hip. Under this 
treatment pain and local tenderness quickly subsided. 

CONDITION ON First ExAMINaTIon, April 24, 1920.—Admitted to country hospital one year 
after the onset of symptoms. 

No pain or tenderness, slight generalized under-development of the right lower limb; no 
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localized muscle atrophy. 
only ; thickening of the trochanter palpable ; shortening nil. 








Hip showed limitation of the range of abduction and internal rotation 


Rickets : No signs of old rickets. 

X-ray appearances: See Fig. 357. 

Tuberculin test (von Pirquet): Doubtful. 

Wassermann test: Not carried out. 

SUBSEQUENT CoursE.—Immobilization of the 
hip-joint (abduction frame for three months) ; short 
plaster spica and weight-bearing. Irregular pyrexia 
noted. 

Aug. 27, 1921.— Attending ordinary school ; 
leading a normal life. No symptoms; _ no visible 
limp. Hip is adducted, but there is not complete 
muscular spasm. Considerable limitation of abduc- 
tion and internal rotation, especially the former. 
Trochanteric thickening is marked ; no shortening. 

X-ray: See Fig. 358. 

Comments.—Duration of observations one year 
and seven months. Osseous changes as demonstrated 
by radiograms slight after one year. Subsequent 
further flattening of the head with irregular frag- 
mentation. Continued existence of adduction con- 
tracture. 


Case 2.—O. B., male, age 8. Right hip. 
History AND Mope or OnsEet.— Limp and 
pain referred to the knee and hip; no history of 





FIG. 358.—Case 1, 11 months later. The head shows 


trauma; duration of symptoms two months. 
CONDITION ON First EXAMINATION, June 6, 


increased flattening, with fragmentation of the bony 1921.—Right hip shows limitation of abduction 


nucieus, and expansion cutwards. 


gressive. 


The change is pro- and internal rotation ; trochanteric thickening is 
evident. No pain or local tenderness ; no atrophy 
or shortening. Limp just perceptible. 


Rickets : Slight residual signs. 

X-ray: Head of femur shows slight flattening with early fragmentation ; broadening of the 
neck with spongy texture in subepiphyseal region. 

Tuberculin and Wassermann tests: Both negative. 

DiaGnosis.—Typical pseudo-coxalgia. 


FIG. 359.—Case 3. FE. Be 
Left hip. Period: 1 year 
and 10 months since onset 
of symptoms. Femoral head 
shows advanced changes: 
flattening to the stage of a 
thin crescent, with actrve 
fragmentation, and enlarge- 
ment outwards to well outside 
the margin of the acetabulum. 
Vemoral neck shows well-ad- 
vanced broadening and round- 
ing off, with irregular texture 
in the subepiphyseal region. 

















SUBSEQUENT CoursE.—Treatment by immobilization in double plaster spica; no weight- 


bearing. 
Nov cay 





X-ray : Shows fragmentation’ of the head progressed still further ; neck changes more promi- 


nent. 


Commenis.—Pseudo-coxalgia in the active phase ; osseous changes progressing during immobil- 


ization and protection of the hip from weight-bearing. 








PSEUDO-COXALGIA O71 


Case 3.—E. B., male, age 7. Left hip. 

History AND MopE or OnseT.—Limp and pain in the hip, symptoms intermittent ; no history 
of trauma; duration one year. 

CONDITION ON First EXAMINATION, June 14, 
1920.—Barely perceptible limp. Left hip fixed in 
slight flexion and negative abduction by muscular 
spasm ; all movements are lost. No pain or local 
tenderness ;_ trochanter shows thickening; no 
muscular atrophy. 

Rickets : No stigmata are present. 

X-ray: Changes typical of pseudo-coxalgia 
far advanced. Head shows marked flattening with 
fragmentation and hypercalcification. Neck shows 
widening and spongy texture. 

Tuberculin and Wassermann tests: Both 
negative. 

SUBSEQUENT CouRSE.—No local treatment ; 
irregular attendance of the child for observation. 

Feb. 28, 1921.—Spasm of the hip completely 
disappeared. Considerable restriction of abduction 
and internal rotation present ; trochanteric thick- 
ening well marked. No limp or pain. 

Nov. 5.—Symptomless. Physical signs as 
before ;_ still under observation. 

X-ray: See Figs. 359, 360. 

Commenis.—Duration of observation seventeen 
months. Illustrates the stage of complete spasm, 
with spontaneous disappearance. 








Case 4.—I. B., female, age 74. Left hip. 

History AND MoprE or Onset.—Limp; no 4 
trauma. Diagnosis of tuberculous arthritis made, —— 
and prompt immobilization treatment instituted in 














FIG. 360:--Case 3, 6 months later. Reconstruction 


hospital in the south of England. After six changes in the head; this is creeping still further 
months’ recumbency with traction, a long plaster towards the trochanter, but its internal structure is 


spica was applied with the hip in abduction. Denaiaiay sauce eaten, 














FIG. 361.—Case 4. I. B. Left hip. Period since onset of symptoms: 1 year. Head shows well-marked flattening 
and outward expansion; the bony texture suggests the reconstruction phase. 

Note.—This radiogram was taken at the end of one year’s immobilization (six months in plaster-of-Paris). The 
absence of generalized bone atrophy in the femur and pelvis is striking. 


CONDITION ON First EXAMINATION, Oct. 24, 1921.—One year after the onset of symptoms 
she reported at the hospital wearing a long plaster spica which had recently cracked. On 
removal of this the hip was found to be fixed in slight abduction, but free movements 
could: be obtained after gentle manipulation, except in the direction of abduction and 
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internal rotation. There was a striking absence of muscular atrophy, and no evidence of local 
tenderness. Trochanteric thickening prominent; no shortening. Child began to walk without 
any discomfort immediately after removal of the plaster. 
X-ray: See Fig. 361. ° 
Tuberculin and Wassermann tests: Both negative. 
Comments.—Typical pseudo-coxalgia with moderate flattening of the head of the femur, which 
is in the reconstruction phase. 


Case 5.—M. H., female, age 6. Right hip. 
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FIG. 362.—Case 5. M.H. Right hiv. Period since onset of symptoms: 1 year and 3 months. Hip shows moderate 
flattening ; lateral expansion is well marked; bony texture is irregular. Neck shows widening and rounding off. 











FIG. 363.—Case 5, 3 years and 2. months later. Head shows extreme deformation; crescentic flattening with 
enlargement to far outside the acetabular margin; calcification is uniform. Neck is short, widened, and rounded off. 
The acetabular contour is altered in conformity with the changes in the head. 


History AND MopE or OnsEer.—Early symptoms: pain in knee and hip. Diagnosis of 
tuberculous arthritis made, and immediate fixation adopted ; wore single Thomas hip splint for one 
year. No history of previous trauma. 

CONDITION ON First Examination, April 20, 1918.—No symptoms. Right hip shows 
moderate degree of limitation of abduction and internal rotation ; trochanteric thickening is 
evident. No obvious muscular atrophy ; no shortening. 
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Rickets : No signs. 

Tuberculin and Wassermann tests : Both negative. 

X-ray: See Fig. 362. 

SUBSEQUENT CouRSE.—No recurrence of symptoms during ensuing three and a half years- 
Child has been examined regularly, and repeated radiograms have been taken. 

Commenis.—Duration of observations three years and four months. Persistence of trochanteric 
thickening and limitation of abduction (slight). Radiographic evidences of reconstruction of head 
of femur leaving a permanent deformation, viz., enlargement and flattening (see Fig. 363). 


Case 6.—H. H. male, age 6. Right hip. 

History AND MopeE oF ONsET.—Pain in the 
right hip and limp; one month’s duration; no 
history of trauma. 

CONDITION ON First EXAMINATION, April 11, 
1921.—Slight limp; no pain or local tenderness. 
Right hip shows limitation of abduction and internal 
rotation. Trochanteric thickening is evident. 

X-ray: See Fig. 364. 

Tuberculin and Wassermann tests: Both 





negative. 
Rickets : Faint residual signs. 
SUBSEQUENT Course. — Immobilization in 


double plaster spica, six months. 

Oct. 11, 1921.—Removal of plaster. Child 
began to walk immediately without discomfort. 
Physical signs as before. 

X-ray: Apparently little change from the 
appearances of seven: months before; fragmenta- 
tion slightly less. 

Comments. — Duration of observations seven 
months. Early flattening of femoral head, which 
has not advanced to the stage of fragmentation. 











Case 7.—T. H., male, age 9. Bilateral pseudo- 


coxalgia. Fig. 364.—Case 6. H.H. Right hip. Peciet since 
Q en onset of symptoms: 1 month. Head shows moderate 
. pgs ‘age ° at be — Or ONSET. L _— ‘* and flattening with early dissolution of the bony nucleus; it 
pain in the right hip; history of preceding injury. is still within the limits of the acetabular cavity. Neck 
Dracnosis.—Tuberculous arthritis; hip im- shows rounding off, broadening, with rarefaction in the 
mobilized and protected from weight-bearing for subepiphyseal region. 
two years. 


CONDITION ON First EXAMINATION, Dec. 3, 1917.—Seen after the recent discarding of the hip 
splint ; no symptoms; slightly waddling gait. 

Right Hip.—Well-marked limitation of the range of abduction; no atrophy or shortening ; 
trochanter showed no difference when compared with the opposite side. Left Hip—Examined at 
the same time ; showed a surprising limitation of movements in all directions, especially affecting 
the range of abduction, which was less than on the right side. The left hip was painless and no 
symptoms had ever been referred to it. 

X-ray: Right hip—moderate flattening of the femoral head, as seen in Fig. 365. Left hip— 
head of the femur is flattened to an advanced degree, bony nucleus is fragmented, and neck 
presents broadening. 

Tuberculin and Wassermann tests: Both negative. 

Rickets : Slight residual signs. 

SUBSEQUENT CourRsE.—No return of symptoms at any time. 

March 10, 1918.—Cystic swelling deveolped in the left popliteal space. This was dissected 
out and at operation proved to be an enlarged semimembranosus bursa. Under anesthesia it was 
noted that the right hip was freely mobile in all directions, but the limitation of abduction of the 
left hip was still present. 

Feb. 24, 1919.—Still no symptoms. Right hip shows slight limitation of abduction as before. 
Left hip shows limitation of abduction to a ee: degree. Both trochanters are unusually 
prominent, the left more than the right. 

Sept. 1, 1921.—Physical signs as before. 

Comments.—Duration of observations four years. Bilateral pseudo-coxalgia, symptoms involv- 
ing one hip only, for which treatment appropriate to tuberculous arthritis was adopted. At the 
end of two years the symptomless hip which had borne weight during this period showed more 
advanced radiographic appearances and a greater degree of restriction of mobility. Both 
joints show a reconstruction of the femoral heads with progressive deformation, more advanced 
on the left side. (See Figs. 365 and 366.) 
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Case 8.—J. K. H., male, age 9. Left hip. 
History AND MODE or ONsEtT.—Pain in the hip, and referred to the knee ; intermittent limp. 
History of a blow over the trochanter ; duration one year. No treatment during this period. 


SURGERY 
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Fic. 365.—Case 7. T. H. Bilateral pseudo-coxalgia. Period since onset of symptoms: 3 years. 

Right Hip.—Head shows flattening of the ‘ cap’ type, with expansion to just outside the acetabular line; bony 
texture shows uniform calcification. Neck shows a little broadening and rounding off. 

Lejt Hip.—Head shows a more advanced phase; crescentic flattening with marked expansion. Neck is short, 
wide, and rounded off 

‘his picture shows the phase of complete reconstruction of the femoral head, with the persistence of advanced 
deformation. 














FiG. 366.—Case 7, 3 years later. 

Right Hip.—Has arrived at the stage shown by the left hip in the previous figure. The femoral head is still more 
crescentic and has grown out of the acetabulum. 

Lejt Hip.—Shows little alteration, and evidently demonstrates what is practically the final stage. 


CONDITION ON First EXAMINATION, June 1, 1920.—Admitted to country hospital on account 
of increasing pain and limp. Hip slightly painful, and fixed in flexion by spasm ; all movements 
lost. No real local tenderness or swelling of the soft parts. Slight under-development of the 
buttock and thigh noticeable on ‘inspection. By gentle manipulation a little true mobility 
could be obtained in the hip, but the range of flexion, abduction, and internal rotation was 
diminished to a striking degree. 
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X-ray: See Fig. 367. 
Tuberculin test : Negative. 
Wassermann test: Not carried out. 

Rickets : No signs. 

SUBSEQUENT CouRSE.—Hip abducted under anesthesia and long plaster spica applied ; 
limitation of abduction and 
internal rotation was noted 
to be present even when 
complete relaxation was ob- 
tained. 

September, 1921.— Still 
immobilized. Duration of ob- 
servations fourteen months. 
Hip shows limitation of mo- 
bility in all directions due to 
spasm. 

X-ray: Re-formation of 
the femoral head is taking 
place ; acetabulum is corres- 
pondingly less irregular than 
before. 

Comments. — Advanced 
subchondral ‘destruction’ of 
the femoral head, with well- 
marked acetabular changes. 
Persistence of muscular spasm 
over a prolonged period. 

















Case 9.—G. L., female, FIG. 367.—Case 8. J.K.H. Left hip. Period since onset of symptoms: 1 year. 
age 12. Right hip. Head shows advanced fragmentation, and the whole contour is irregular. Neck 
History AND MoDE oF shows broadening and rounding off, with ‘ pumice ’-like internal structure. The 

° a. Bim acetabular roof shows parallel changes exceedingly well developed. 
OnsET.—Limp, insidious and Nete.—In this case muscular spasn has persisted over an unusually prolonged 


intermittent ; vague history period. 
of trauma. 


CONDITION ON First EXAMINATION, March 11, 
1918.—Complains of aching pain in right hip after 
walking; duration one year. Right hip shows 
moderate reduction in the range of abduction and 
internal ‘rotation ; trochanteric thickening. 

Rickets: Stunted girl; marked signs of old 
rickets. 

X-ray: Femoral head shows crescentic flatten- 
ing with hypercalcification and fragmentation ; head 
does not extend beyond the acetabular margin ; 
neck short and broad. 

Tuberculin and Wassermann tests: Both 
negative. 

SUBSEQUENT CouRSE.—Examined occasionally 
during ensuing twelve months, after which patient 
lost sight of. No change in physical signs. Radio- 
grams unsatisfactory. 

Comments. — Pseudo-coxalgia in a markedly 
rachitic child. 





Case 10.—W. M., male, age 7. Left hip. 

History AND MopE or OnNset.—Slight pain in 
the knee, two months’ duration. No trauma. 

CONDITION ON First EXAMINATION, March 21, 
1921.—Left hip-joint fixed by spasm; painless ; 
trochanter thickened and prominent. No atrophy 


, Fic. 368.—Case 10. W..M. Left hip. Periol — Joeal tenderness, or swelling of the soft parts. 
since onset of symptoms: 2 months. Head shows 














4 e ~ Ne 22a 
moderate flattening, with early fragmentation and X-ray : See Fig. 368. 
slight expansion. Neck shows broadening and round- Tuberculin and Wassermann tests: Both 
ing of. negative. 


Rickets: No definite signs. 
SUBSEQUENT CoURSE.—Treatment by immobilization in plaster spica under anesthesia, with 
hip abducted. 
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Aug. 10.— X-ray: See Fig. 369. 


SURGERY 


Nov. 7.—Still immobilized. X-ray appearances at this date shown in Fig. 370. 


Comments.—Duration of observations eight months. 


Radiographic changes well advanced with 


short duration of symptoms ; increased fragmentation of the femoral head followed by commencing 


reconstruction during immobilization. 




















FIG. 369.—Case 10, 5 months later. 
immobilized without weight-bearing ; 
fragmentation of the head. 


Hip has been 
shows further 














Period since onset of 


Fig. 371.—Case 12. L.M. Bilateral pseudo-coxalgia. 
symptoms: 4 months.  — 

Right Hip.—Head shows extreme flattening, and is reduced to an attenuated 
strip ; hypercalcification but no actual fragmentation. Neck shows broadening and. 
rounding off, with spongy internal texture. 

Lejt Hip—Head shows fragmentation; dissolution of the inner half of the 
bony nucleus. Neck is shortened, but shows no other striking features. The 
acetabular roof presents a curious crenated appearance. 


SUBSEQUENT CoursE.—Continues to remain without symptoms. 


Radiographic signs stationary. 
Comments.—Period of observations two years. 








Fia. 370.—Case 10, 3 months later than in Fig. 369. 
Head shows signs of restoration of contour, 
commencing fusion of the fragmented areas. 


with 


Case 11.—S. M., 
age 6. Right hip. 

HistorRY AND MODE OF 
OnsET.—Early symptoms un- 
known. Treated during two 
years as tuberculosis of the 
hip - joint by immobilization 
and protection from weight- 
bearing. Complete disappear- 
ance of symptoms and signs 
of any disability. 

CONDITION ON First Ex- 
AMINATION, March 3, 1919.— 
Referred for examination from 
Special Day School for Crip- 
pled Children. 

No trace of limp; hip 
shows slight diminution in 
range of abduction only. Tro- 
chanter appreciably broadened 
in antero-posterior diameter. 

X-ray: Femoral head 
shows slight flattening with 
‘cap’-like formation. Neck is 
shortened but is very little 
broadened. The head has ex- 
panded slightly to just outside 
the acetabular line. 

Tuberculin and Wasser- 
mann tests: Both negative. 
Rickets : No signs. 
Physical signs unchanged. 


female, 


Spontaneous restoration of the head of the 


femur to almost normal; illustrating a mild type of pseudo-coxalgia. 
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Case 12.—L. M., female, age 6. Bilateral pseudo-coxalgia. 

History AND MopE oF OnsET.—Stiffness of right hip ; no symptoms referable to the left hip. 
Duration four months; no trauma. 

CONDITION ON First EXAMINATION, June 4, 1917.—Right Hip—Fixed by muscle spasm. 
Trochanter prominent and thickened; head of the femur is unduly prominent in Scarpa’s 
triangle and_ feels enlarged. 
Left Hip.—F¥ree mobility in all 
directions. 

X-ray: See Fig. 371. 

Tuberculin and Wasser- 
mann tests: Both negative. 

Rickets : Slight signs. 

SUBSEQUENT COURSE.— 
Child lost sight of for nearly a 
year; since then has been under 
regular observation. No active 
treatment has been carried out. 

July 15, 1918.—Symptom- 
less. No limp. Right hip shows 
limited abduction and internal 
rotation, with trochanteric 
thickening. Left hip shows 
absolutely no recognizable ab-. 
normality. 

June, 1920.—Physical signs 
unchanged. 

X-ray: See Fig. 372. 

Aug. 9, 1921.—No change 
in signs. ‘ 

X-ray : See F ig. 373. Right Hipe Heed’ ae el flattening, with marked expansion ; 


Commenis.—Period of ob- irregular calcification. Neck is squat and broad. 
servations four years and five Left Hip.—Head is reconstructed, and shows a very slight alteration _— 
months. Ri ght hip shows a con- the normal contour or size. Irregular calcification is present. 


siderable deformation of the 
femoral head. Left hip shows a restoration practically to normal after early fragmentation signs. 

















eer 








FIG. 373.—Case 12, 4 years later than in Fig. 371. 
Right Hip.—Reconstructed head, with uniform opacity ; expansion well marked, one-third of the head being outside 


the rey pe, which shows a sloping roof. 
Left Hip.—Femoral head is practically restored to the normal. 


Case 13.—L. N., female, age 6. Left hip. 
History AND MopE or ONnsET.—Limp and pain referred to the left hip, ‘Two months’ dura- 


tion. No trauma. 

CONDITION ON First EXAMINATION, Oct. 25, 1920.—Perceptible limp; no pain. Left hip is 
adducted and shows considerable limitation of abduction and internal rotation. Trochanter promi- 
nent and thickened. 
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X-ray: See Fig. 374. 

Tuberculin and Wassermann tests: Both negative. 

Rickets: Nil. 

SUBSEQUENT CourRsE.—Immobilization in plaster spica after abduction under anesthesia. 
No weight-bearing for nine months. 































FiG. 374.—Case 13. L. N. Left hip. Period since FiG. 375.—Case 13, 9 months later. Shows com- 
onset of symptoms: 3 months. Head shows an extreme mencing re-formation of the fragmented nucleus; the 
type of ‘ destruction’, with a very irregular contour. head is creeping towards the trochanter, and the neck 

Note.—Duration of symptoms short. is expanding pari passu. 

















Fic. 376.—Case 15. S. R. Right hip. Period since onset of symptoms: 5 months. Head shows very early 
flattening. Neck shows slight rounding off, with spongy areas in the subepiphyseal region. This represents an early 
phase of the cycle of osseous changes associated with a comparatively short duration of symptoms. 





Nov. 7, 1921.—Symptomless. Is walking about without any limp. Hip shows limitation 
of abduction and internal rotation. Trochanteric thickening as before. 
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X-ray: See Fig. 375. 
Comments.—Advanced radiographic signs with symptoms of short duration. Reconstruction 
of the femoral head proceeding. 


Case 14.—A. R., female, age 8. Right hip. 

History AND MopE or OnsET.—Pain in hip and knee; limp; no trauma; three months’ 
duration. 

CONDITION ON First EXAMINATION, Sept. 13, 
1920.—Noticeable limp ; trochanter prominent and 
thickened. Hip fixed in slight adduction and 
flexion by spasm; painless; no local tenderness. 
General condition of the child is poor. 

X-ray: Head shows crescentic flattening, 
which is marked, and lateral expansion ; no frag- 
mentation. Neck is broadened and rounded off. 

Tuberculin and Wassermann tests: Both 
negative. 

Rickets : Slight signs. 

SUBSEQUENT CoursEe.—Immobilization in plas- 
ter spica after abduction under an anesthetic ; no 
weight-bearing for fourteen months. 

June 28, 1921.—X-ray : Femoral head shows 
more uniform texture, but its shape is not altered. 

Nov. 7.—Immobilization discontinued. On 
removal of the plaster the child began to walk 
about at once with no discomfort and practically 
no limp. Hip-joint shows limitation of abduction 
and internal rotation, with marked trochanteric 
thickening. 

Comments.—Duration of observation one year 
and three months. Changes in the femoral head 
well advanced, with short duration of symptoms ; 
no evidence of fragmentation stage. 

















Case 15.—S. R., male, age 10. Right hip. 


FIG. 377.—Case 15, 13 months later, after immobili- 


_ History AND MopE OF OnsET.— Limp and zation and protection from weight-bearing. Head 
stiffness in right hip; no pain. History of fall in shows fragmentation changes, but with little or no 
school gymnasium ; this is indefinite. Duration further progress in the direction of flattening. 


five months. 
CONDITION ON First Ex- 
I | AMINATION, Sept. 6, 1920.— 
a Noticeable limp, with promin- 
ence of the right trochanter. 
Hip is fixed in slight flexion 
and negative abduction by 
spasm. Trochanteric thicken- 
ing; no local tenderness ; no 
atrophy. 
X-ray: See Fig. 376. 
Tuberculin and Wasser- 
mann _ tests: Results not 
available. 
Rickets: No signs. 
SUBSEQUENT CoUuRSE.— 
Immobilization in plaster spice 
after abduction of hip under 
anesthesia. Restriction of ab- 
duction was noted during this 
manceuvre. No weight-bearing 
for thirteen months. 
Nov. 7, 1921.—Hip-joint 
‘ shows some restriction of mo- 
: = —— E. + Right -hip. Period since onset of symptoms : bility in all directions. This 
year. ad shows advanced fle g,W rag ati ‘eck is <j rs i i 
and stunted. In the subepiphyseal region is seen a pattericlike arrangement ot Si Was noted immediately on 
areas of condensation and rarefaction. ra removal of the last plaster spica. 
NVote.—A very typical example of the dominant osseous changes in pseudo- X-ray > ‘See Fig. 377. 
coxalgia. Comments. — Duration of 
observations {fourteen months. 
Radiographic signs of a slight degree only at the onset of symptoms. After thirteen months’ 
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immobilization and protection from weight-bearing, femoral head shows early fragmentation 
and enlargement, with a very slight increase in the flattening. In this case the changes are 
somewhat slow. 


Case 16.—E. S., female, age 6. Right hip. 

History AND MopE oF ONnsET.—Intermittent limp, one year’s duration ; no pain ; no trauma. 

CONDITION ON First EXAMINATION, June, 1917.—No visible limp. Right hip shows a more 
prominent trochanter; movements free except for slight limitation of abduction and internal 
rotation. 

X-ray: See Fig. 378. 

Tuberculin and- Wassermann tests: Both negative. 

Rickets : Stunted child; signs of old rickets. 

SUBSEQUENT CouRSsE.—Occasicna! limp noted by parents. 

April 11, 1921.—Hip-joint shows slight residual limitation of abduction and internal rotation. 
Trochanter thickened and prominent as before. 

X-ray : Head of the femur has been restored to uniform density, and its contour is that of a 
flat crescent. 

Commenis.—Duration of observations two years and nine months. Typical pseudo-coxalgia 
occurring in a rachitic child. 

Special Features.—Early radiograms show well-defined areas of condensation and_ rarefaction 
in the femoral neck which later disappear completely. 


Case 17.—C. S., female, age 13. Left hip. 

History AND MODE OF OnsET.—Limp noticed for four years. Accurate history not obtainable. 
A recent injury to the left hip has brought the patient to hospital. Onset of symptoms at the age 
of 9. 

CONDITION ON First ExAMINnaTIon, Oct. 3, 1921.—Left hip fixed by spasm. Motion can be 
obtained by exerting gentle force. No sign of 
atrophy ; no local tenderness. Trochanteric thick- 
ening definite. 

X-ray : Head of femur shows slight flattening 
with uniform density. The picture is that of healed 
pseudo-coxalgia. 

Tuberculin and Wassermann tests: Both 
negative. 

Rickets : No sign. 

SUBSEQUENT CoursE.—Still under treatment 
and observation. Temporary immobilization. 

Comments. — Example of recovered pseudo- 
coxalgia with restoration of the head to almost 
normal. This may be considered to be an abortive 
type of case. 





Case 18.—H. T., male, age 7. Right hip. 

History AND MopE oF OnsET.—Limp ; pain 
in the knee following an accident; four months’ 
duration of symptoms. 

CONDITION ON First EXAMINATION, July 7, 
1919.—Noticeable limp; hip is fixed in flexion 
and adduction, and is painless ; trochanter is pro- 
minent and thickened. 





‘ X-ray: See Fig. 379. 
Tuberculin and Wassermann tests: Both 
negative. 


Rickets :.. Faint. residual signs. 

SUBSEQUENT CouRSE.—Abduction of the hip 
under anesthesia; immobilization on abduction 
frame ; no weight-bearing for three months. After 
the period of fixation the mobility returned in the 





F Fic. 379.—Case 18. H. T. Right hip. Period hip although the range of abduction remained 
since onset of symptoms: 4 months. Head shows definitely limited 
well-marked flattening, with hypercalcification but with ennitely — ed. zs 
no fragmentation; contour is of an unusual type. Dee. 15, 1919.—Return of adduction contrac- 
Neck is broadened and its metaphyseal end. is ture ; hip is painless, and the boy walks without 
* cupped *. 


very much limp. 

Feb. 28, 1921.—Symptomless ; no limp. Hip 
shows limitation of all movements,.but only in the extreme ranges. 

X-ray: See Fig. 380. 

Oct. 3, 1921.—Limitation of flexion, abduction, and internal rotation only, but very well 
marked. Trochanteric thickening as before. 
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X-ray: See Fig. 381. 

Comments.—Duration of observations two years and four months. (During this time the 
child was examined every month and a complete series of radiograms obtained.) 

Special Features.—The persistence of an unusual amount of limitation of mobility of the joint 
over a period greater than the average, with a somewhat tardy progression of the radiographic 
changes towards the stage of restoration of the femoral head. 























FIG. 380.—Case 18, 1 year and 7 months later. FIG. 381.—Case 18, 2 years and 2 months later than 
Head is now crescentic, and is expanding, with evident in Fig. 379. Head shows signs of commencing restora- 
fragmentation. tion of its internal structure. Neck is strikingly 


broadened; two zones of rarefaction, almost sym- 
metrical, are seen running down from the epiphyseal line. 


Group II.—PSEUDO-COXALGIA IN ADULT LIFE.* 


Number of cases, 5. Males, 3; females, 2. 





Case 19.—J. L., male, age 28. Right hip. 

HisTorY AND MODE oF ONnsET.—‘ Hip-joint trouble’ at the age of 12; pain in the right hip 
with limp. Was treated for two years as tuberculous arthritis by immobilization and protection 
from weight-bearing. Made a complete recovery with restoration of function. Joined the army 
in 1915, and, after one year’s service, hip became painful ; was discharged in 1917, the condition’ 
of the hip-joint being regarded as his invaliding disability. 

CONDITION ON First EXAMINATION, May, 1921.—Attending hospital as an out-patient owing 
to the continuance of pain in the right hip ; no visible limp ; no atrophy of thigh or buttock. The 
trochanter is a little more prominent than on the opposite side, and is definitely broadened in the 
anteroposterior diameter. The hip is freely movable except in the direction of abduction and 
internal rotation. 





* A further example of the probable end-result of a bilateral pseudo-coxalgia has come under the writer’s 
observation since the completion of this paper. The patient, a stunted, somewhat obese woman of 35, was 
known to have been lame since early childhood, and compared with her brothers and sisters was always 
considered to be undersized. Beyond these facts an accurate history was unobtainable. At no time was 
any treatment directed towards the disability. During the past few years, with increasing weight, the hips 
have become painful and shown an increasing stiffness. Both hip-joints showed gross limitation of the range 
of abduction and internal rotation, with elevation of the trochanters, which are obviously thickened. The 
radiograms are reproduced in Figs. 399, 400. The femoral heads appear to conform to that type which we 
consider represents the adult phase of pseudo-coxalgia, but the acetabula are so shallow as to recall the 
appearances seen either in an old reduced congenital dislocation of the hip-joint, or in those congenital 
deformities of the hip which represent potential dislocations. 
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X-ray: See Fig. 382. 
Tuberculin and Wassermann tests: Not available. 


Commenis.—An example of the end-result of pseudo-coxalgia seen in adult life. In this 
case deformation of the head is of a moderate degree. 


Case 20.—G. F. M., male, age 39. Right hip. 


History and MopeE or OnsEet.—‘ Hip disease’ 
at the age of seven; treated by immobilization and 
protection from weight-bearing for nearly a year. 
Recovery said to have been perfect. No symptoms 
or disability noted until adult life, when, during 
military service, the hip became painful and stiff. 
Invalided out of the army in 1917 owing to this 
condition. 

CONDITION ON First EXAMINATION, July 1, 
1920.—Visible limp; limitation of abduction and 
internal rotation is well marked, with trochanteric 
thickening and three-eighths of an inch shortening 
of right leg. Hip is painful on forced movements. 

X-ray: See Fig. 383. 

SUBSEQUENT CourRsE.—Pain and _ stiffness are 


steadily increasing. 
March 21, 1921.—Range of mobility in the joint 
is still further restricted. 


X-ray : No sign of any progressive changes. 
Commenis.—Old pseudo-coxalgia, with the result- 
ing large flattened head and a small acetabulum. 
Onset of symptoms under conditions of strain ; the 
probable commencement of a superadded hyper- 
_ Fig, 382.—Case 19. J. L. Right hip.  Trac- trophic arthritis. 
ing of a radiogram. Deformity of the head of the 
femur following pseudo-coxalgia, seen in adult life 
in a man 23 years of age. Note that the head is Case 21.—J. R., male, age 35. Right hip. 
ican ce History AND MopE or ONsEtT.—No history 
of hip-joint trouble in childhood or in adolescence. 
States emphatically that the condition began during war service and followed an injury in 1915. 
Owing to the development of pain and stiffness of the right hip, patient was invalided out of the 
service. 

CONDITION ON First EXAMINATION, Sept. 6, 1921.—Attending hospital, complaining of pain 
and stiffness in the right hip and knee ; barely perceptible limp ; right hip shows a slight limitation 
of abduction and internal rotation only ; no atrophy, no shortening of the limb ; trochanter shows 
very slight broadening. 

X-ray: See Fig. 384. 

Comments.—Query, end-result of an abortive pseudo-coxalgia ? The radiographic appearances 
in this case are undoubtedly indicative of a long-standing deformation of the head of the femur. 
There are no signs of active hypertrophic arthritis. 








Case 22.*—A. W., female, age 42. Right hip. 

History of hip trouble in childhood; onset at the age of nine; treated by recumbency for 
two years; has had no reason to complain ‘until three years ago, when the hip became painful. 
Stated to have had recovery with motion in the joint. 

X-ray: See Fig. 385. 


Case 23.*—Mrs. B., age 45. Right hip. 

History of ‘hip disease’ at the age of seven followed by complete recovery. In 1916 had 
some trivial accident, since when the hip has given pain, and a limp has appeared. 

X-ray: See Fig. 386. 








* Cases 22 and 23 are represented by two radiograms from the collection of my colleague, Dr. J. M. W 
Morison, who has kindly allowed me to add them to my series. The patients themselves were not examined 
by me personally, but 1 am indebted to Dr. Morison for a few clinical notes which he made on each one in 
the course of his radiographic examinations, 





PSEUDO-COXALGIA 





Fic. 383.—Case 20. G. F. M. Right hip. The 
end-result of a recovered pseudo-coxalgia, seen in a 
man of 39.- The head is relatively enormous, and is 
flattened; at least one-third of its circumference is 
external to the acetabular cup. 


FIG. 385.—Case 22. A.W. Right hip. Hip-joint 
of a woman, age 42, with a history of complete 
recovery of hip disease in childhood. Onset of pain 
and stiffness in later life. The head of the femur is 
enlarged and mushroomed; the articular surface is 
irregular ; and the whole picture is indicative of super- 
added arthritic changes. (From the collection of Dr. 
J. M. W. Morison.) 











FIG. 384.—Case 21. J. R. Right hip. Hip-joint 
of a man, age 35, with no history of hip-joint trouble 
in childhood or adolescence. The deformed femoral 
head closely resembles that seen in the preceding figure, 
but the alteration is not as conspicuous. This is most 
probably the end-result of an abortive pseudo-coxalzia. 





FiG. 386.—Case 23. M.B. Righthip. Hip-joint 
of a woman, age 45, with a history of cured hip disease 
in childhood; onset of limp and pain in later life 
following an injury. The femoral head is expanded 
and mushroomed out; partial subluxation is present. 
(From the collection of Dr. J. M. W. Morison.) 
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Group III.—ARTHRITIS DEFORMANS JUVENILIS COX. 


Number of cases, 5. Males, 5; females, nil. 





Case 24.—J. H., male, age 14, bilateral affection. 

et AND MopE or Onset.—Limp followed alleged injury to left hip; duration three 
months, 

CONDITION ON First EXAMINATION, Oct. 18, 1915.—Left hip fixed by spasm in flexion and 
adduction ; condition practically painless. Radiographic examination at this time was unsatis- 
factory, and no accurate record is now available amongst my notes. A tentative diagnosis of 
early tuberculous arthritis was made, and accordingly the hip was immobilized in a plaster spica 
after abduction under an anesthetic. The limitation of abduction was noted at this time, even 
with complete muscular relaxation, but its significance was overlooked, 

SUBSEQUENT CourRsSE.—Patient was lost sight of for nearly two years. 

Aug. 19, 1918.—Reported at the hospital ; states that the plaster spica applied in 1915 was 
taken off at home at the end of six weeks ; has worked since that time, and considers that the left 
hip has recovered. Now complains of pain 
in the right hip. 























FIG. 387.—Case 24, J. H, Left hip. Diagnosis : Fig. 388.—Case 24. Right hip. Period since onset 
bilateral arthritis deformans juvenilis. Period since of symptoms: 4 years. The femoral head is distorted 
onset of symptoms:’ 3 years. Head of femur is and mushroomed; the articular surfaces are less 
mushroomed out, and its contour almost unrecogniz- affected than on the opposite side. 


able. The joint cavitv itself shows partial obliteration 
‘ 


Lafi hip fixed in moderate flexion and adduction; no mobility can be obtained ; condition 
is painless ; trochanter is elevated and prominent ; there is visible slight atrophy of the thigh and 
buttock. Right hip shows limited flexion, abduction, and internal rotation; other motions are free. 

X-ray: See Figs. 387, 388. 

Tuberculin and Wassermann tests: Both negative, 

Rickets: Slight residual signs. 

Patient again lost sight of ; returned once more still complaining of pain and limp. 

April 25, 1919.—Examination under an anesthetic. Right hip shows full mobility except for 
range of abduction. Left hip shows gross limitation of motion in all directions. 

Immobilization on an abduction frame for eight months ; at the end of this time the patient 
discharged himself and returned to work. 

Aug. 23, 1920.—Has worked as an ordinary labourer ; no pain in either hip. 

Right hip shows gross limitation of abduction and rotation, both external and internal ; 
trochanter very prominent. Left hip shows limitation of flexion, abduction, and internal rotation = 
trochanter thickened and elevated. 

March 7, 1921.—Working now as a blacksmith’s striker ; still without symptoms. States 
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that recently he enlisted in the regular army, was passed as fit, but in a few weeks was reclaimed 


by his parents as being under age. 
Right hip shows fiexion limited to 90° ; 


No limp or pain. 
abduction half of normal range; internal rotation 


practically nil; external rotation slight range only. Left hip shows more mobility than the right ; 





Fic. 389.—Case 24. Left hip, 2 years and 4 months 
later than in Fig. 387. Femoral head now shows more 
a definite outline, but the mushroom deformity is still 
present; no ankylosis. Head is not enlarged when 
compared with acetabulum. 


limited flexion, abduction, and internal rotation. 
Fine grating is palpable during motions of the 
joint. Both trochanters are elevated, the right 
being definitely broader than the left. There is 
no conspicuous muscular atrophy, but the left 
buttock and thigh are less well developed than 
the right side. Left: leg is half an inch shorter 
than the right. 
X-ray: See Figs. 389, 390. 


Case 25.—G. H. B., male, age 32. Right hip. 

History AND MopeE or ONsET.—Pain and 
stiffness in the right hip beginning at the age of 
fifteen. Has attended various hospitals intermit- 
tently; the hip-joint has never been immobilized 
or protected from weight-bearing. Hip is con- 
stantly painful, and he is unable to continue at 
heavy work. 

Aug. 23, 1921.—Very little limp in walking. 
Right hip shows marked limitation of flexion, 
abduction, and internal rotation. Trochanter is 
thickened and prominent. The limb is under- 
developed as a whole, but the degree of muscle 
atrophy is slight, and it is not localized to the 
buttock and thigh. 

X-ray: See Fig. 391. 

Wassermann test: Negative. 


Case 26.—J. M., male, age 22. Left hip. 

History AND MopE or ONSET.—At the age 
of sixteen sudden onset of pain in the left hip and 
knee ; no history of trauma. Attended a hospital, 








Fie. 390.—Case 24. Right hip, 1 year and 7 
months later than in. Fig. 388. Femoral head is 
flattened out, and slightly larger than acetabulum. : 








Fig. 391.—Case 25. G. H. B. Right hip. Dia- 
gnosis: arthritis deformans juvenilis. The joint shows 
advanced changes in the femoral head 17 years after the 
onset of a type of non-tuberculous arthritis. The head 
is flattened and expanded, and the acetabular margin 
shows hypertrophic changes. 


where tuberculous arthritis was diagnosed and the hip immobilized and protected from weight- 


bearing for a period of eight months. 
VOL IX.—NO. 35. 





Said to have made a complete recovery with mobility. 


26 



























































SPR EES SR a LE OE EE SE, 7 I REIT oR TE TSA 








BRIS RONAN Sy oar Soe a 





THE BRITISH JOURNAL OF SURGERY 





386 


Joined the army in 1916 and served until September, 1919; complained of pain in the hip and 
knee after a very short period of war service. 

CONDITION ON First EXAMINATION, May 8, 1920.—Reported owing to increasing pain and 
stiffness in the left hip ; hip shows limitation of flexion, abduction, and internal rotation ; troch- 
anteric thickening is marked ; fine grating is present in the joint on movement. Very slight 
under-development of thigh, buttock, and calf as compared with the opposite side. 

X-ray: See Fig. 392. 

SUBSEQUENT CourRsE.—Treatment by abduction of the hip under anesthesia ; the shortening 
of the adductors necessitated a forcible stretching before full abduction was obtained ; immobiliza- 
tion on an abduction frame; after three months’ 
fixation, partial weight-bearing was allowed in a 
walking caliper splint. 

Sept. 1, 1921.—Hip is becoming painful again ; 
now shows signs of progression towards the stage 
of ankylosis ; all motions are restricted. 

X-ray: Further mushrooming of the femoral 
head is evident, with irregular changes in the 
articular surfaces. The appearances suggest pro- 
gressive arthritis. 





Case 27.—J. D., male, age 23. Right hip. 

History AND MopeE or Onset.—At the age 
of seventeen was treated for hip disease; the pain 
and limp lasted for some months, but full recovery 
ensued. Joined the army in 1916; invalided out 
in 1919 owing to trouble in the hip. 

CONDITION ON First EXAMINATION, Novem- 
ber, 1920.—Still complains of pain and stiffness 
in the right hip-joint. Hip shows limitation of 
abduction and internal rotation; no atrophy; no 
shortening. 

X-ray: The head of the femur shows slight 
mushrooming and is too large for the acetabulum. 

SUBSEQUENT CourRSsE.—Treatment by immobi- 








FIG. 392.—Case 26. J.M. Left hip. Diagnosis: lization on an abduction frame for nine months, 
arthritis deformans juvenilis. Period since onset of followed by partial weight-bearing in a caliper 
symptoms: 6 years. Head of femur shows a striking splint 


deformation, with mushrooming -and-lipping of the 
articular margin; similar hypertrophic changes are 
seen in the acetabular roof. 


Nov. 23, 1921.—Hip-joint shows increasing 
restriction in its range of movement. 

X-ray : Shows further irregularity and mush- 
rooming of the head; the condition is progressing towards ankylosis. 


Case 28.—F. R., male, age 16. Right hip. 

History AND MopE oF ONsET.—Pain in hip; limp; no trauma; eight months’ duration. 

CONDITION ON First EXAMINATION, Nov. 2, 1914.—The left hip shows an adduction con- 
tracture ; marked limitation of abduction and of internal rotation; other movements present. 
Fine grating on movement ; no atrophy; trochanter prominent and thickened. 

X-ray: The head of the femur is slightly expanded and shows a very early mushroom 
deformity ; the appearances are in every way similar to those seen in Case 27. The femoral neck 
appears to be slightly shorter than on the opposite side. 

Tuberculin and Wassermann tests: Both negative. 

Rickets : No signs. 

SUBSEQUENT CouRSE.—Treatment by immobilization in plaster spica after manipulation of 
the hip into abduction ; weight-bearing continued. Patient was ultimately lost sight of for three 

years. 
' June 18, 1917.—Reported for examination after being requested to visit the hospital. Slight 
limp; no pain; hip is now ankylosed in slight flexion and negative abduction; trochanter 
thickened and prominent ; slight atrophy of the thigh and buttock ; shortening three-eighths of 
an inch. 

X-ray: No records are now available. 

Patient was called up for military service early in 1918 and employed for a time as a motor 
transport driver. The hip continued to give trouble. 

June 11, 1918.—On examination, hip was found to be fixed in slight flexion and abduction. 
Ankylosis feels firm but not bony. Shortening three-quarters of an inch. 

X-ray : Shows further mushrooming of the head ; slight lipping of the acetabulum. No bony 
ankylosis present. 
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Group IV.—COXA PLANA; 
FEMUR .IN) MISCELLANEOUS CONDITIONS. 


FLATTENING OF THE HEAD OF THE 


Chronic osteomyelitis of the neck of the femur (tubercle), 3; Tuberculous arthritis 


of the hip-joint, 2; Post- 
searlatinal arthritis of the 
hip-joint, 1; Congenital dis- 
location of the _ hip-joint 
(bilateral), 1. 


Case 29.—L. T., female, 
age 6. Right hip. 

DraGnosis. — Tuberculous 
osteomyelitis of neck of femur. 

HistoRY AND MODE OF 
ONSET.—Pain and limp begin- 
ning at the age of three; 
treated as tuberculosis of the 
hip-joint by immobilization and 
protection from weight-bearing 
for two years. Abscess de- 
veloped at the end of two 
years; this was evacuated, 
closed ; healed by first in- 
tention. 

CONDITION ON First Ex- 
AMINATION, March 16, 1918.— 
Slight limp; no pain. The 
hip shows definite limitation 
of abduction; other motions 
free. Scar of old operation 
visible on lateral aspect of 
joint. Trochanter is slightly 








Fic. 394.—Case 29, 3 years and 4 months later. 
The focus of osteomyelitis has undergone almost com- 
plete spontaneous healing. The flattened head is too 


large for the acetabulum. 














FIG. 393.—Case 29. L.T. Right hip. Diagnosis: tuberculous osteomyelitis 


of the femoral neck—coxa plana. Period since onset of symptoms: 3 years. 
Neck of femur shows an elongated focus of rarefaction, extending from its base 
to the epiphyseal line; this area is walled off by a thin zone of condensation. 
Head of femur shows moderate flattening and slight expansion; its internal 
structure is unchanged. 








thickened ;_ very slight atrophy of buttock and 
thigh. The joint shows fine grating on movement. 
There is practically no disability. 

X-ray: See Fig. 393. 

Tuberculin test : Strongly positive. 

Wassermann test: Negative. 

SUBSEQUENT History.—Examined repeatedly 
over a period of nearly four years. No return of 
symptoms. Physical signs unchanged. Child is 
leading a normal active life. 

Aug. 8, 1921.—X-ray: See Fig. 394. 

Comments. — Duration of observation three 
years and eight months. Osteomyelitis of the 
femoral neck; evidence strongly in favour of 
tuberculosis ; associated flattening of the femoral 
head, with the production of a ‘cap’ type of 
deformity. Spontaneous healing of the focus of 
osteomyelitis can be traced in the large series of 
radiograms in the writer’s possession. 


Case 30.—A. M., female, age 7. Left hip. 

Dracnosis. — Osteomyelitis of femoral neck 
(tuberculous). 

History AND MopE oF OnsET.—Onset at the 
age of four; pain in hip and knee with night cries. 
History of vague trauma. Treated as tuberculous 
arthritis of the hip for two years by immobilization 
and protection from weight-bearing. 

CONDITION ON First EXAMINATION, April 8, 
1918.—No pain, but slight limp persists. All 
movements at hip-joint are restricted in the 
extreme ranges; trochanter is thickened and 
prominent. No perceptible atrophy of buttock or 


thigh at this date. There was definite fullness with deep fluctuation palpable in Scarpa’s triangle, 
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X-ray: In the neck is seen a long tortuous cavity extending from the subepiphyseal region 
almost to the base of the neck; neck is thickened. The head of the femur shows a ‘cap’-like 
flattening. The picture resembles very closely that seen in Fig. 396. 

Tuberculin test : Strongly positive. 

Wassermann test: Negative. 

SUBSEQUENT CouRSE.—The swelling over the hip disappeared spontaneously after two months’ 
immobilization. 

June 14, 1920.—Child is attending an ordinary school, and. has had no return of symptoms. 
Right hip shows very little restriction in mobility except in the extremes of abduction ; trochanteric 
thickening as before. : 

tel : The focus in the neck of the femur is undergoing obliteration ; flattening of the head 
as before. 

Comments.—Tuberculous osteomyelitis of neck of femur ; secondary coxa plana. 


_Case 31.—A. S., male, age 3. Right hip. 

DracGnosis.—Tuberculous osteomyelitis of femoral neck ; tuberculous arthritis of hip-joint. 

er AND MopE oF Onset.—Insidious limp; painless; no trauma; duration two 
months. 

March, 1915.—Hip fixed by spasm in slight flexion and abduction; atrophy. of thigh and 
buttock visible ; trochanteric thickening slight. 

X-ray : Appearances considered to be indefinite ; no records preserved. 














Fic. 395.—Case 31. A. 8S. Right hip. Diagnosis: tuberculous osteomyelitis of the femoral neck—coxa plana. 
Period since onset of symptoms: 3 years. Neck shows osteomyeliti¢ changes extending up to the epiphyseal line. Head 
is slightly flattened and shows early disintegration. 


Treatment by immobilization in a short plaster spica. Patient was lost sight of for nearly 
two years. . 

taimeisen CoursE.—Dec. 3, 1917.—Is limping badly, but has no pain. Hip is fixed by 
spasm, with physical signs as before. 

X-ray : Shows a focus of osteomyelitis in the neck of the femur ; slight flattening of the head 
of the femur (Fig. 395). 

Tuberculin test : Positive. 

Wassermann test: Negative. 

Feb. 11, 1918.—Child reported with swelling over the front of the hip; deep fluctuation was 
evident, with distended veins overlying. 

Treatment by immobilization on an abduction frame. 

July 13, 1920.—Still immobilized ; abscess more prominent. Operation: evacuation and 
closure of typical tuberculous abscess. 

X-ray : Shows complete destruction of the head of the femur and excavation of the acetabulum 
with marked bone atrophy. 

Commenis.—Primary tuberculous osteomyelitis of the neck of the femur with an associated 
flattening of the femoral head in the earlier stages ; progressive destruction leading to complete 
disappearance of the head and extensive disorganization of the joint by the continued invasion 
of the tuberculous process. 
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Case 32.—R. B., male, age 5. Right hip. 


DracGnosis.—Tuberculous arthritis of the hip-joint. 


History AND MopeE or Onset.—Acute pain in right knee and hip of six weeks’ duration ; six 


months’ history of noticeable limp. 

CONDITION ON First EXAMINATION, Jan. 31, 
1921.—Right hip is fixed in 60° flexion by spasm ; 
is acutely painful, and child looks very ill. Thick- 
ening of the soft parts overlying the joint is 
present, but there is no evidence of deep fluctua- 
tion ; trochanteric thickening noticeable ; muscular 
atrophy well marked. 

X-ray: See Fig. 396. 

Tuberculin test : Positive. 

Wassermann test : Negative. 

Oct. 10, 1919.—Readmitted to hospital with 
an obvious deep abscess, which was aspirated. 
Pus sterile ; contained caseous material typical of 
a tuberculous abscess. 

Comments.—Flattening of the femoral head, 
with commencing disintegration, in the early stages 
of tuberculous arthritis of the hip. 


Case 33.—E. J., male, age 8. 

Dracnosis.—Tuberculous arthritis of right hip. 
Coxa plana left hip. 

History AND MopE or OnseEtT.—Pain in the 
right hip beginning at the age of two. Treated by 
immobilization on a double Thomas splint for five 
years. No symptoms referable to the left hip. 

CONDITION ON First EXAMINATION, June, 
1916.—Noticeable limp. Right hip is ankylosed in 
marked flexion and adduction ; atrophy of buttock 
and thigh. No abnormality noticed at that time 
in connection with the left hip. Correction of 
adduction deformity by operation. 

March 3, 1919.—Right hip shows solid anky- 
losis. Shortening, one and three-quarter inches. 
Left hip, examined as the result of the radio- 





. 








FIG. 396.—Case 32. R. B. Right hip. Diagnosis: 
tuberculous arthritis of the hip-joint. Head of femur 
shows moderate flattening, with early disinteg.ation 5. 
and the neck shows a cupping of the metaphysis. 

The picture is not unlike that seen in Fig. 382, 
which is a true pseudo-coxalgia. But note the existence 
of marked bone atrophy, the general haziness of the 
bone shadows, and the excavated acetabulum. These 
signs are pathognomonic of tuberculosis. 

















Fic. 397.—Case 33. E. J.. Diagnosis: tuberculous arthritis of right hip; Coxa plana of left hip. 
Right: Hip.—Bony ankylosis following healed tuberculous arthritis. 
Left Hip.—tLarge flattened femoral head, with hypertrophied neck. 


graphic appearances, shows slight limitation of abduction and flexion. 


X-ray: See Fig. 397. 


Comments.—Coxa plana deformity of unknown origin in the opposite hip to that which is the 
site of a tuberculous arthritis. This is possibly an abortive type of true pseudo-coxalgia. 
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Case 34.—J. H., male, age 6. 

DraGnosis.—Post-scarlatinal arthritis of both hip-joints. Left hip: ankylosis. Right hip: 
coxa plana. 

History AND MopE or Onsetr.—During the course of an attack of scarlet fever an acute 
arthritis developed in both hips, the left knee, left shoulder, and left temporomaxillary joint ; 
suppuration occurred in the knee only. 

CONDITION ON First Examination, June, 1915.—Left hip ankylosed in flexion and adduction, 
with gross deformity. Right hip was noted to have a slight restriction of mobility at the time, but 
accurate records of this are no longer available. 

Adduction deformity corrected by operation in July, 1915. 

SUBSEQUENT CouRSsE.—Feb. 28, 1921.—Left hip firmly ankylosed in slight abduction. Right 
hip shows limitation of abduction and internal rotation; trochanteric thickening is present. 
In spite of the bony ankylosis of the left hip and the restricted mobility of the right hip, the boy 

walks with surprisingly 
, little limp. 

X-ray: Left hip shows 
bony ankylosis. Right hip 
shows moderate flattening 
of the head of the femur, 
which is slightly mush- 
roomed ; irregular aceta- 
bular changes are present. 

Comments. — Coxa 
plana following acute in- 
fective arthritis of the 
hip-joint. 
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Case 35.—E. K., fe- 
male, age 9. 

DracGnosis. — Double 
congenital dislocation of 
the hip.” 

History.—Reduction 
in 1916. Some difficulty 
was experienced with the 
left hip, which re-dislo- 


FIG. 398.—Case 35. E.K. Double congenital dislocation of the hip, 5 years after reduction. e@ated but was reduced a 
Left Hip.—Shows a flattened femoral head with a deformity resembling that seen in a second time 











nseudo-coxaigia. x 
Right Hip.—A similar type of flattening is seen on this side, but is less evident in the Aug. 8, 1921.—X-ray: 
picture owing to the position of the hip. See Fig. 398. 


Comments. — In_ the 
complete series of radiograms illustrating this case there was no stage at which any fragmentation 
changes were noted in the femoral epiphysis or either side. 





Fig. 399.—The right hip of a woman, age 35, FIG. 400.—The left hip of the patient illustrated 
showing a deformity comparable with the end-result in Fig. 399, showing similar. changes. 
of pseudo-coxalgia. Note the large flattened head, See footnote, p. 381. 


short neck, and exceedingly shallow acetabulum. 
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SYMPTOMATOLOGY, PHYSICAL SIGNS, AND RADIOGRAPHIC APPEARANCES. 
SYMPTOMATOLOGY AND PHYSICAL SIGNS. 


For the purposes of description we may recognize three clinical stages with purely 
arbitrary limits: (1) The Stage of Onset; (2) The Active Stage; and (3) The Stage of 
Recovery. 

1. The Stage of Onset.—The initial symptoms are such as characterize the ushering 
in of a mild synovitis of the hip-joint, and may arise insidiously or acutely. 

Limp.—This is the most constant early sign, but may be unnoticed for some time, 
unless accompanied by pain. The limp of pseudo-coxalgia is also typically intermittent. 

Pain.—The frequent absence of pain has been commented upon by most writers ; 
but this is by no means an invariable rule. Thus in 9 out of the 18 cases of pseudo-coxalgia 
included in the first group of my series, pain referred to the hip-joint, or to both hip and 
knee, was a prominent feature, and in one case was of sufficient intensity to be regarded 
as equivalent to night cries (Case 1). Sundt!> found that 20 cases out of 66 gave a history 
of pain referred to the knee. In the original paper of Perthes this feature was recorded 
in 50 per cent of the cases. 

Pyrexia.—The not infrequent existence of slight pyrexia in the early stages has been 
commented upon by various authors. Sundt in particular recognizes a febrile type, but 
he considers this to be quite atypical. It is exceptional in this disease to be able to observe 
and treat the children as hospital in-patients, so that few observations have been made. in 
this connection. In two cases in my own series (Cases 1 and 8) who were by chance under 
my care for some time in a country hospital, an irregular pyrexia was noted. 

Muscular Spasm.—It is likely that in most cases there is a stage during which the hip 
is completely fixed by muscle spasm, just as in the onset of true arthritis. Many cases 
are not examined in this phase, so that in the symptomatology recorded the occurrence 
of total spasm has often been minimized. Calvé regarded the stage of spasm as common 
to all cases. This has also been noted by others, and in particular by Schwartz and 
Delitala.!®* In my own series it will be seen to have been recorded in 7, all of which were 
examined soon after the development of subjective signs. In these cases the hip-joint 
was absolutely immobile for the time being. 

2. The Active Stage.—We cannot define the limitations of the so-called active stage 
except in conjunction with a study of the radiographic changes: but this period may 
be said to extend from the time of the appearance of the first subjective or objective 
phenomena to the stage at which the manifestations are so trivial as to give rise to the 
belief that recovery has taken place. The duration of this stage varies from about six to 
eighteen months. 

Limp.—The limp which appeared at the first onset of symptoms shows a steady 
tendency to disappear, but may return from time to time for short periods, and. occasion- 
ally may continue indefinitely. In my own observations the limp has proved to be an 
inconspicuous feature at all periods, except during the temporary existence of local pain 
and tenderness, or complete fixation of the affected joint. 

Spasm.—The spasm of the stage of onset lasts but for a very short time, usually 
disappearing spontaneously, and leaving a residual limitation of mobility. It is interesting 
to note that spasm may reappear during the course of this stage, subsiding once again 
(Case 18). The spasm invariably outlasts the pain and tenderness, and the child may be 
found limping with a completely fixed hip which is quite painless. When the hip-joint 
is found on examination to be fixed in this manner, the position is often one of slight 
flexion combined with adduction. This is in striking contrast to the abducted position 
of the early tuberculous hip-joint, and constitutes a sign of diagnostic importance. 

Mobility of the Hip-joint.—During the whole of the active stage, apart from the period 
of spasm, the affected hip-joint invariably shows a limitation of the range of abduction 
and internal rotation, and, less commonly, of flexion. This physical sign is often a con- 
spicuous one. The restriction is dependent on a combination of factors—viz., localized 
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spasm of the adductor group of muscles, true shortening of the adductors, and, in the later 
stages, the actual mechanical changes in the joint due to the deformation of the femoral 
head. It was first noted by Perthes that the limitation ‘of abduction persisted under 
anesthesia. This has been confirmed by others, and is fully borne out in my own series, 
being recorded in 6 out of the 18 cases in Group I. Sundt, on the other hand, states 
quite definitely that under an anesthetic there is no restriction of the mobility of the hip. 

Trochanter : Position and Alterations.—One of the outstanding signs is the prominence 
of the trochanter on the affected side. This bony landmark is seen to project unduly in 
the lateral direction. 

The question of its level, in relation to Nélaton’s line, is a:vexed one. Calvé, in his 
original series of cases, found that elevation of the trochanter existed in accordance with 
the radiographic manifestations of an early degree of coxa vara deformity. Very slight 
elevation is recorded as a common sign also by Legg and Perthes, but by other writers 
little stress is laid on this sign, owing probably to the inherent difficulty of appreciating 
very small differences in level.* In my own series a careful scrutiny has failed to establish 
the presence of any alteration in the level of the trochanter. The prominence of the 
trochanter is, however, indicative of a definite antero-posterior broadening, and is also a 
key-note to the changes which have occurred in the neck of the femur. Trochanteric 
thickening is a sign present at every stage in the life-history of a case of pseudo-coxalgia, 
and in my own clinical records the constancy of this sign is striking. 

Calvé, in his original paper, also emphasized the ease with which the femoral head 
could be palpated in Scarpa’s triangle ; but this sign has received little attention in the 
subsequent literature. In one case only in my own series was this feature present. 

Muscular Atrophy.—The lower limb on the affected side is always found to be slightly 
under-developed as a whole when compared with its fellow, but a conspicuously visible 
and localized muscular atrophy involving the buttock and thigh, with loss of the gluteal 


' fold, which is a constant sign in tuberculous arthritis of the hip, is never seen in cases of 


pseudo-coxalgia. 

Shortening.—It is generally admitted that shortening of the limb is rare, or, if present, 
of a barely appreciable amount. Its existence would indicate the occurrence of true 
destruction of the joint elements, or the development of a coxa vara deformity. These 
sequele are non-existent in pseudo-coxalgia during childhood ; although in these patients 
unnoticed extension of the deformity of the femoral head in later life may produce 

, recognizable shortening. 
Although, as we shall see, the recognition of pseudo-coxalgia largely depends on 


| radiography, yet, given a particular combination of physical signs in the absence of certain 


; 


| other signs, a tentative clinical diagnosis should not be outside the bounds of possibility. 


We may stress again the typical picture : symptoms of recent origin referred to one hip ; 


_a hip-joint fixed completely by spasm in the position of adduction ; undue prominence 


| 
} 
] 
| 


and palpable thickening of the trochanter; the complete absence of local tenderness, 
swelling, or muscular atrophy. At the same time it must be admitted that an almost 
identical syndrome may be seen at one stage in certain types of coxa vara, or in cases of 


| extra-articular tuberculosis of the hip. The whole picture, however, is the complete 


i 


antithesis of that provided by early tuberculous arthritis of the hip-joint. 

3. The Stage of Recovery.—With the steady diminution in intensity of subjective 
and objective signs, appears the stage reached by all cases of pseudo-coxalgia—the 
stage of apparent recovery, with the preservation of function in the hip-joint. With the 
final disappearance of any perceptible limp, we can appreciate the existence of any 
residual signs only after careful physical examination. It may be confidently stated 
that, with the exception of the rare abortive or unusually mild types, in all cases of 
pseudo-coxalgia two signs at least appear to persist throughout life, viz., trochanteric 
thickening, and a limitation of the range of abduction. 





* Preiser! found that in 60 per cent of all individuals the trochanter is slightly above Nélaton’s line, 
and as a general rule its level is of no diagnostic value. 
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RADIOGRAPHIC MANIFESTATIONS. 


Since the first recognition of pseudo-coxalgia as an entity, it has been realized by 
all concerned that the radiographic signs are of a very special and interesting type. In 
a joint lesion where the clinical signs are relatively transient, and where recovery with 
restoration of almost normal function is seen as a routine, opportunities for the inspection 
of the pathological changes in the living have of necessity been almost totally lacking. 
Thus every hypothesis which has been brought forward concerning the etiology and nature 
of pseudo-coxalgia has been founded primarily on a study of the osseous changes seen in 
skiagrams of the hip-joint. 

It is evident that a definite cycle of osseous changes occurs in the majority of cases, 
if not in all; and although out of the considerable number which have been reported in 
the literature there have been comparatively few in which the whole gamut of changes. 
has been followed, we are in a position to reconstruct the cycle and define its component 
manifestations with some degree of certainty. 

It has been stated already that the radiographic changes peculiar to this disease 
consist in brief in the development of a distortion of the head of the femur, which becomes. 
flattened out, and in a broadening and stunting of the femoral neck. But associated with 
these gross deviations of contour are certain finer transformations of the internal bony 
architecture. We may proceed now to analyze in greater detail the varied phases which 
make up the whole cycle, and which are all illustrated in the radiographic observations. 
reproduced here from my own material. 

Changes in the Femoral Head.— 

1. Flattening.—The earliest change is simple flattening, the head being slightly reduced 
in its vertical diameter but with little or no.appreciable enlargement in the lateral 
direction (see Figs. 357 and 376). At this stage the bony nucleus shows a uniform opacity, 
but a little later it may show those signs of irregular calcification which denote the 
commencement of the next phase. 

2. Further Flattening wtth Fragmentation—The term ‘fragmentation’ is conveniently 
applied to the picture afforded by the apparent breaking up of the bony nucleus of the 
epiphysis into a number of pieces. There seems to be no one pattern in this fragmenta- 
tion ; the size and number of the bony ‘islets’ vary considerably. The condensation of 
lime salts into these fragments produces a characteristic radiographic appearance 6: hyper- 
calcification in the flattening head as cbmpared with the femoral head of the opposite hip. 

Coincident with these dissolution changes, the head is seen to become still more 
flattened, and is now expanding and, as it were, creeping out of the acetabulum in the 
direction of the great trochanter. The attenuation of the head may reach a stage in which 
it is represented by a thin strip of condensed tissue only (see Fig. 378) . 

The fragmentation may be of so bizarre a type as to give the impression of the 
imminence of a complete breaking up and disappearance of the head (see Fig. 374). In 
Fig. 371 (left hip) definite fragmentation of the inner third of the epiphysis is seen without 
any advanced alteration in the contour of the head as a whole. But this is to be 
considered an atypical form, and it is noteworthy that in this particular hip a restoration 
occurred which represented almost a return to the normal (see Fig. 373). 

3. Flattening with Fusion Changes in the Disorganized Nucleus—This may be 
considered as an initiation of the ‘healing’ stage. The bony islands gradually coalesce, 
and the density of the epiphysis is ultimately diminished until its opacity is not only 
uniform, but is equivalent to that seen on the opposite side. The head, however, remains. 
flattened, and continues to progress in the direction of lateral expansion, assuming a 
‘cap’-like form with a considerable part of its circumference external to the line of 
the acetabular margin (see Figs. 365, 366, 372, 373, 374, 375, 381). 

Thus, whilst the internal structure of the epiphysis is being restored, its contour 
demonstrates the continued extension of a progressive deformation. 

4. The Expanded, Flattened Head.—With the completion of the reconstruction stage 
the head shows a deformation which we believe persists throughout life, except in those 

















394 THE BRITISH JOURNAL OF SURGERY 





rare cases where a restoration of contour has occurred pari passu with the restoration of 
the internal structure of the epiphysis (e.g., Case 15 in my series). 

As evidence of this view may be presented the little group of 5 cases which I regard 
as depicting the condition of the hip-joint of pseudo-coxalgia in adult life (Group IJ). 
‘The large, expanded, flattened head which is too large for the acetabulum, shown in 
Figs. 382, 383, 384, is exactly comparable to the flattened head seen after some years in 
those children with undoubted pseudo-coxalgia where the preceding changes have been 
observed and placed on record (see Figs. 363, 366, 373). 

The question arises at this juncture as to whether every case of pseudo-coxalgia 

exhibits all the phases described above. It is generally agreed that this is the ordinary 
course of events ; but Brandes,” from observations conducted over a period of years in 
a series of 17 cases, has recognized two distinct groups: (1) Where the head becomes 
fragmented and later on shows fusion, but remains flattened ; and (2) Where the head 
j undergoes flattening without any fragmentation. In this latter group it is stated that a 
restitution to the normal may be seen finally. The correctness or otherwise of this 
view is both difficult to establish or to criticize from independent investigations, as 
the proof of the existence of the second group necessarily rests on the possession of such 
a complete series of radiograms in each case as would exclude the possibility of the 
appearance of fragmentation having been overlooked. 

In this connection one case in my series may be stressed (Case 14) in which, after a 
short period of symptoms—three months—the radiographic changes in the head were 
far advanced as regards flattening, but the structure of the epiphysis exhibited the appear- 
ance usually considered to be typical of the completed fusion phase. In this case, during a 
subsequent period of fourteen months, repeated radiographic examinations have failed to 
show the existence of fragmentation. There is an obvious fallacy in assuming that in this 
particular case, or in any other, fragmentation has never appeared, for it is well known 
that advanced radiographic changes may exist long before the onset of any subjective 
clinical signs. : 

It is to be remembered that the structural changes in the femoral epiphysis, as opposed 
li the changes in contour, viewed radiographically, are occurring inside a cartilaginous 

nvelope which gives no definite indication itself of any participation in the lesion. This 
applies also to those alterations in bony texture which are seen in the neck of the femur, 
and which we now proceed to describe. 

Changes in the Neck of the Femur.— 

1. Contour.—The upper part of the femoral neck is seen to broaden, and its meta- 
physeal end becomes, as it were, rounded off. Coincident with this broadening there is a 
gradual shortening of the neck as a whole, but this latter change is generally a less 
conspicuous feature until far on in the stage of healing (see Figs. 363, 366, 373). The broad, 
squat neck is more strikingly illustrated in the late stages in childhood than in the final 
stage in adult life, but this difference is probably accounted for by the anatomical fact 
that the normal adult femoral head includes a contribution from the diaphysis. At first 
sight the angle of inclination between the neck and shaft of the femur would appear to be 
lessened, with the development of consequent coxa vara deformity. This was originally 
emphasized by Calvé, and in other earlier contributions in the literature was regarded as 
indicating true coxa vara. But it is now generally conceded that there is no actual 
bending of the neck, and that the depression is apparent, and not real. 

2. Internal Structure.—A variety of appearances may be seen in the sub-epiphyseal 
region which do not permit of any hard-and-fast classification as regards type or 
chronology. A common appearance is the development of an ill-defined zone of alteration 
in calcification producing a spongy or ‘pumice’-like area in the upper part of the neck. 
This represents apparently an early phase (Figs. 357, 359). A more regular pattern-like 
arrangement of areas of condensation and rarefaction is occasionally seen, and is associated 
with the stage of marked fragmentation and flattening of the head (see Figs. 378, 381). 
‘This type appears to be fairly constant in its form, with the zones of condensation 
arranged as ‘pockets’ opening towards the epiphyseal line, each one enclosing a corres- 
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ponding zone of rarefaction. Its existence has been commented upon and illustrated 
particularly in the contributions of Delitala’’, Sorrel?'!, Mouchet and IIl.22 Like the 
fragmentation of the head, it disappears in the evolution of the healing phase. 

With changes occurring on each aspect, the epiphyseal dise itself shows obvious varia- 
tions in contour and extent which require no special description. 

Changes in the Acetabulum.—lIt is somewhat surprising to find that the majority 
of writers on this subject tend to regard the acetabular changes as relatively inconspicuous, 
unimportant, or actually non-existent. Perthes states that the acetabulum shows ng 
deformation except in very advanced cases. Sundt categorically declares that in the later 
stages the acetabulum is normal. Schwartz describes late changes which he classifies as 
hypertrophic, and secondary to the changes in the femoral head. It is probably true og | 
it is difficult to give a clear word-picture of the acetabular participation in the cycle of 
osseous changes, but the existence of such variations is obvious. They can be seen at 
every stage, and they should be considered partly as the adaptation of the cavity to the 
altered lines of pressure through the deformed head, and partly as of the same nature as 
the transformation undergone by the epiphyseal nucleus, and thus truly specific. 

In Fig. 371, a curious appearance will be seen in the acetabular roof on the left side ; 
this in its contour recalls the regular pattern condensation zones of the femoral neck already 
referred to. Whilst the exact significance of this change is not apparent, to my mind it 
depicts very clearly the early share of the acetabulum in the whole distinctive pathological} 
process. Where the ‘destructive’ signs are unusually well marked in the femoral head, ' 
the acetabular changes will be found to be equally striking (see Fig. 367). 

The final shape of the hip-joint socket is in conformity with the final shape of the head. 
Where the discrepancy in size is great, the acetabulum is shallow with a somewhat sloping 
roof (see Fig. 383); but with a head of more normal dimensions though still deformed,- 
the contour of the socket presents less alteration (see Fig. 382). It will be noted that in 
these two examples there are no changes in the acetabulum which may be classed as hyper- 
trophic. 

Certain of the French observers (Mérine?®, Mouchet and IIl*??, and Sorrel) have 
described an apparent widening of the space between the femoral head and its socket al 
typical of the active stage of pseudo-coxalgia. This appearance is explained by Meérine 
as due to the increased transparency of the epiphysis, but by Sorrel as an indication that 
the upper end of the femur is displaced in a downward and outward direction. This 
widening of the articular clear space is an obvious sign in a good many of the illustrations 
reproduced in this paper, but its special significance would appear to be obscure. 

Chronology of the Changes in the Head, Neck, and Acetabulum.—The changes 
demonstrable in radiograms are probably seen in the femoral head before the neck presents 
any appreciable deviation from the normal, but all observations go to show that, in the 
broad radiographic ‘picture’ of pseudo-coxalgia, changes in the head and neck as a whole 
advance and recede coterminously. Thus, from radiographic evidence alone we are no} 
justified in allocating the primary morbid bony change either to the head or neck. A, 
consideration of this point will be of some importance later in the section devoted to the 
pathogenesis of pseudo-coxalgia. 

The Relation of the Radiographic Changes to the Clinical Manifestations.— 
It is at once obvious from a study of any considerable series of pseudo-coxalgia cases, 
that the abnormal radiographic changes must in many cases have been in existence for 
a considerable period before the onset of symptoms, unless we assume that the progress 
of the bony deformation may be one of extraordinary rapidity. We may illustrate this 
fact from a case in my own series—e.g., Case 13 (Fig. 374)—where the greatest degree of 
fragmentation observed in the whole collection of radiograms is seen with a duration of 
symptoms of two months only. Other examples of an advanced phase with latent 
symptoms are seen in Case 12, and in Case 6 (Fig. 364), where the history of subjective 
signs was definitely limited to a period of one month. In contradistinction to this may 
be quoted Case 1—undoubtedly exceptional—where comparatively early signs are still 
in existence at the end of one year after the onset of symptoms. 
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It thus seems to be the rule for the radiographic signs to become well established 
during a silent clinical stage, to progress still further during the time that symptoms 
are appreciable and objective signs are manifest, and to continue to advance long after 
the subsidence of these. 

The Possibie Association of Specific Radiographic Appearances with Special 
Clinical Phenomena.—Reference has already been made to the occurrence of complete 
fixation of the hip-joint by muscle spasm as one phase in the clinical life-history of most 
or all cases of pseudo-coxalgia. There does not appear, however, to be in the radiographic 
‘picture’ one type or stage specially associated with the clinical stage of spasm. Thus, 
complete spasm may be seen) with changes of a moderately early type as in Case 18, or 
with still more advanced phases as in Cases 3, 8, and 14. The same inconstancy is 
revealed where an adduction contracture of the hip-joint is the outstanding sign. 


THE CLINICAL AND RADIOGRAPHIC END-RESULTS. 


Whatever may be the initial and intermediate changes which the femoral head may 
undergo, the presence or absence of deformation as an end-result is of primary importance. 
It is evident from a scrutiny of the reported cases in the literature that the acquisition 
of a permanently deformed head is considered to be the rule in the vast majority of 
patients. Speculation has arisen as to the fate of these recovered hip-joints in adult 
life. I would suggest that this problem is illuminated by a consideration of the group 
of cases presented here (Group IJ) to which reference has already been made. It will be 
noted that in 4 a definite history of ‘hip disease’ during childhood was available, and in 
each case complete recovery was said to have taken place, with the retention of mobility 
in the joint. In one case (Case 21) the patient denies the previous existence of hip 
trouble in early life, and claims that his disability is of recent onset and is due to military 
service. The radiogram of this hip (Fig. 384) in my opinion shows a typical end-result 
of an old pseudo-coxalgia, and even if the history of absence of hip symptoms in child- 
hood is reliable, the presumptive evidence of this being an abortive type is strong. All 
these patients complained of symptoms at the time of examination, e.g., pain and stiffness, 
which had arisen after long years of complete freedom. 

On closer examination this group can be subdivided into two: (1) Cases 19, 20, and 
21, where to-day there are symptoms of chronic joint strain but with no radiographic 
evidence of secondary arthritis; and (2) Cases 22 and 23, where radiographic signs of 
chronic arthritis are now manifest. I regard these two latter cases (which I have not 
examined personally), tentatively, but confidently, as examples of pseudo-coxalgia with 
superadded chronic arthritis, the cause of which one cannot of course define. It may be 
suggested that here the original hip-joint condition in childhood was something other 
than pseudo-coxalgia, and it is important to consider the possible alternatives, which are 
two, viz., a tuberculous arthritis or a subacute or chronic infective arthritis. Of these, 
the history and radiographic evidence at once rule out the former, but are not sufficiently 
definitive to exclude with certainty the latter, if such a type of hip-joint lesion is admitted 
to exist in childhood. 

Schwartz has described one end-result of pseudo-coxalgia as reproducing the picture 
of arthritis deformans. Froelich,?* from an experience of one case of undoubted bilateral 
pseudo-coxalgia in a boy seen first at the age of five, and later at the age of nineteen with 
a clinical and radiographic diagnosis of ‘essential coxa vara’, considers that these two 
conditions are merely stages in the evolution of a single malady. It has been suggested 
by Taylor®>, Schwartz, and others, that pseudo-coxalgia may be one cause of arthritis 
deformans coxz in later life. My own view is that such end-results are to be considered 
as disabilities of the hip-joint superadded to the pre-existing deformed head of pseudo- 
coxalgia. I regard.as the normal end-result the one typified in the 3 cases presented in 
my own series, but agree that in such hip-joints the incidence of trauma, chronic strain, 
infection, or other factors, in adolescence, early adult, or middle life, is likely to be 
unusually provocative of secondary changes. 








PSEUDO-COXALGIA 397 


It is interesting here to compare these cases with the late radiographic changes in 
Cases 24, 25, and 26, representing the group of hip-joint affections designated as arthritis 
deformans juvenilis, to which we shall presently be led in our survey of the theories of 
the pathogenesis of pseudo-coxalgia. 


ETIOLOGY AND PATHOGENESIS. 
ETIOLOGICAL FACTORS. 


Frequency.—It is certain that amongst the hip-joint affections of childhood, pseudo- , 


coxalgia is by no means rare. As already stated, Calvé’s first series of 10 cases were | 


identified in about 500 children suffering from chronic affections of bones and joints 
and designated as tuberculous. Delitala'* found 4 cases in 1000 miscellaneous hip-joint 
conditions, and typical radiograms in 2 out of 1000 hips examined. Sorrel had 6 cases in 
1500 children with chronic osseous and joint lesions (mainly tuberculous) ; whilst Sundt, 
whose writings have been repeatedly quoted in this paper, out of a series of 243 hip-joint 
lesions admitted to a special maritime hospital, discovered 41 examples of pseudo-coxalgia. 
The latter authority, indeed, states that tuberculous arthritis of the hip-joint is a much 
rarer disease than is generally held. In hip-joint diseases studied under conditions similar 
to those of Sundt, Gauvain?* was able to recognize 12 cases of pseudo-coxalgia out of 251 
cases of alleged tuberculous coxitis. 

Sex.—It has been claimed that the condition is found predominantly in boys, except 
where a number of cases are included in any series in which the changes characteristic of 
this affection have supervened upon the reduction of a congenital dislocation of the hip. 
In 590 cases collected from various sources by Delitala in 1915, the proportion of boys to 
girls was 4 to 1. This predominance of the male sex has been quoted as contributory 
evidence in support of the traumatic theory of the causation of pseudo-coxalgia. 

It will be noted that in my own series of 23 cases (including the adults of Group LJ), 
12 were males and 11 females. In this series no cases of congenital dislocation of the hip 
are included. I am not, however, prepared to suggest that this unusually high incidence 
in girls is other than purely fortuitous in a comparatively small group of patients. 

Hereditary and Familial Factors.—Schwartz quotes two cases occurring in brothers, 
Calvé in brother and sister, and Brandes three in the same family. Levy?’ has seen the 
condition reproduced in three generations, and Eden?® in father and son. There is abso- 
lutely no evidence to prove that any special significance is to be attributed to these 
observations, although it has been suggested by Brandes that in pseudo-coxalgia there 
is some congenital predisposition towards the development of bony softening. 

Age.—The disease shows a clear predilection for the second half of the first decade of 
life, but the lowest age recorded is 24 years (Legg). Mouchet and Ill consider that the 
lesion never develops after the age of 13, but on the other hand Schwartz has reported one 
case in a girl of 15 following the reduction of a dislocated hip. In my own series it will 
be seen that the average age at which symptoms became manifest was 7 years ; and there 
is no case in which the onset of symptoms or objective clinical signs occurs below the age 
of 5 or above the age of 12. The age incidence is to my mind a distinctive feature, ands 
is in contrast to that of tuberculous disease of the hip, which in the vast majority of cases) 
begins before the age of 5 and usually about the third year. 

Bilateral Affections.—Bilateral affection of the hip-joint is quite rare. In Legg’s 
55 cases there were 2; in Perthes’ 28 cases a similar number; and, in the exceptional 
series of Sundt, 7 out of 75. My own series includes 2 examples of bilateral pseudo- 
coxalgia ; so that the proportion of bilateral cases from these combined figures would 
appear to be about 7 per cent. 


There are other factors, such as trauma, the presence or absence of the signs of rickets, 
and the data afforded by the results of the specific tests for tuberculosis and syphilis, 
which are of considerable importance in relation to the theories of pathogenesis, and 
which will receive attention in the next section. 
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THEORIES OF PATHOGENESIS. 


In contrast with the clearly-defined clinical and radiographic picture of this disease 
which has been arrived at by a good number of observers, is the nebulous indeterminate 
atmosphere which surrounds the various theories now in existence regarding its causation 
and nature. It must be admitted at once that inherent difficulties are encountered in 
marshalling evidence which is more than of mere contributory value, in support of any 
particular view. There has been a natural tendency, once the condition was recognized, 
to allocate it forthwith to a position of isolation in the group of hip-joint affections. Its 
radiographic features, so distinctive and cameo-like in their manifestations amongst the 
common and uncommon pathological variations of the hip-joint, have in themselves alone 
constituted tempting foundations for speculative hypotheses. But it is to be remembered 
that in the interpretation of radiograms we are visualizing concretely changes in bone as. 
a substance and not as a tissue, and that, for this reason, in a pathological sense we must 
realize that our vision has definite limitations. 

The many differing conceptions which have been brought forward, especially during 
the last year, on close analysis provide us with two distinct schools of opinion. In the 
first of these, pseudo-coxalgia is considered to be a pathological entity with a single under- 
lying specific cause. In the second, the condition is rather to be classed as a morbid 
/ anatomical change which may be the resultant of the influence of a variety of causes acting 
singly or in combination. We may examine in turn the group of pathological factors. 
which have been stressed by the chief contributors to this subject. 

“‘Trauma.—There is a consensus of opinion as to the frequent appearance of a history 
of preceding injury in the syndrome of pseudo-coxalgia. In the view of Legg, trauma is. 
the sole determining etiological factor. His reasons for this are threefold: the history : 
the preponderance in the male sex (boys being supposedly more liable to accidents) ; and 
—in his own series of cases—the not infrequent development of the changes of pseudo- 
coxalgia after the reduction of congenital dislocations of the hip, and particularly in cases 
where difficulty in reduction had been experienced. Legg depicts the train of events 
somewhat as follows: As the result of an injury there is an obliteration of a portion of 
the vascular supply of the femoral epiphysis, which in consequence undergoes the atrophy 
of anemia. A compensatory hyperemia of the femoral neck is the natural response, and 
is the starting-point of those hypertrophic changes which are denoted by the occurrence 
of broadening. Schwartz accepted a somewhat similar explanation, and postulated, as 
the result of vascular injury, a looseness of the attachment of the head to the neck. 
Perthes, whilst recognizing that a history of trauma is inconstant and is a somewhat 
slender foundation on which to erect a comprehensive view of the pathogenesis, in 
emphasizing the parallel afforded by this disease and the condition long known as osteo- 
chondritis dissecans, is reluctant to relinquish the traumatic theory. These are amongst 
the earlier views. More recently, Sundt, who recognizes a group of causative factors,. 
puts trauma first—e.g., in his own cases, the determining factor in 53°3 per cent. An 
interesting example of the apparent close relationship between trauma and the onset of 
this disease is reported by Elmslie,?® where a typical pseudo-coxalgia developed in a hip- 
joint which a year before had been subjected to the violence of a traumatic dislocation. 

In my own series, information regarding the potency of this factor is scanty ; in not 
more than one-third of the cases can a history of injury be elicited, and in but two was it 
in any way reported spontaneously by the parents of the child. The incidence of trauma 
would appear to be just as frequent in other affections of the hip-joint—most notably in 
tuberculous arthritis. To my mind the importance of this factor should not be over- 
emphasized on evidence derived from clinical histories alone. Legg’s hypothesis rests. 
essentially on the collateral evidence provided by his special sub-group of cases associated 
with congenital hip dislocations, and in no other work has this type of pseudo-coxalgia 
been recorded in such large numbers. Brandes, on the contrary, had one case in his 
collection where pseudo-coxalgia developed in the non-luxated hip only. It is well recog- 
nized that in many cases the femoral epiphysis of a reduced. congenital hip dislocation. 
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presents bizarre changes when studied after a period of some years. Such hip-joints. 
differ widely from the anatomical normal. Many of the changes are indicative of a form 
of arthritis conveniently termed absorptive arthritis (Fairbank®*). or dry arthritis. 
(Bargellini*'), and in this, flattening of the femoral head is often a striking sign. An 
example is seen in Case 35 (Group IV) of my own series. If these femoral deformities 
which arise in connection with congenital hip dislocations are to be considered as pseudo- 
coxalgia proper, evidence must be adduced to prove the occurrence of all the pre-existing 
phases which lead up to the stage of flattening, e.g., fragmentation. A number of 
undoubted cases which fulfil these requirements are illustrated in Legg’s most important 
contributions. Three such cases are also recorded by Fairbank,” and brief reference is 
made to similar cases in a number of other contributions. The relative frequency, amongst 


the deformation changes following the reduction of a congenital hip dislocation, of those- 


peculiar to true pseudo-coxalgia, compared with the ill-defined changes of absorptive: 
arthritis, is a matter on which further investigations are required. From a comparatively 
small number of personal observations, my conclusions are in favour of regarding the 
latter type as common, and the former as rare. 

Bilateral involvement of the hip-joint in pseudo-coxalgia, as pointed out by Perthes,, 
is difficult to explain on the assumption of a universal traumatic theory. An attempt 
to support this theory from the experimental side has been made independently by Legg 
and by Allison,** both of whom have failed to reproduce the lesion in animals after the 
infliction of injuries to the head of the femur. 

To sum up, I consider that there is little more than a mere clinical association between: 
the development of pseudo-coxalgia and the previous infliction of a definite injury to the 
hip-joint. The evidence in favour of establishing a causal relationship between the two 
is of suggestive value only, and in my opinion the traumatic theory must still be regarded 
as based on a slender foundation. This view is held by a number of other writers. 
(Brandes, Froelich, Mérine, Mouchet, and the French school in general). 

Rickets.-—Calvé, who was originally responsible for the view that pseudo-coxalgia 
was a rachitic manifestation, has now rejected this theory ; but the conception has per- 


sisted, and has passed over to certain German observers, notably Fromme.** The latter 


has endeavoured to correlate a wide variety of osseous lesions in one generic class labelled. 


‘late rickets’. In this, pseudo-coxalgia is linked closely with such conditions as apophysitis. 


of the tibial tubercle (Osgood-Schlatter disease) and tarsal scaphoiditis (K6hler’s disease). 
Signs of rickets are not uncommonly associated with pseudo-coxalgia. Thus, in 94 
cases collected by Sundt (including his own considerable series), there was a history of 
rickets in 32. Careful examination on this point has been made on all the patients in my 
series, who are largely hospital cases drawn from a densely populated area in a city in 
which rickets is considered almost a normal phase of childhood. In 3 out of 18 there were 
well-marked rachitic stigmata ; in the remaining cases where in the records ‘slight’ signs. 
of rickets are noted, these were of a degree commonly seen in children of all types in the 
out-patient departments. Sundt is inclined to accept rickets as also a possible causative- 
factor, and in 7 bilateral cases assumes that the disease was founded on a rachitic basis. 
The position of rickets to my mind is exactly that of trauma—purely a chance associa- 
tion. The strongest evidence against the rachitic theory is the radiographic cycle of bony 
changes, which are totally unlike the changes seen in any part of the skeletal system at. 
any stage in children or adolescents suffering from rickets. Apart from the common coxa- 
vara deformity of the rachitic child, the hip-joint shows strikingly few changes, and is an 
unreliable index of the activity and degree of the rachitic process when compared with 
the knee-joint or wrist-joint. The clinical material in my services is particularly rich in 
the most advanced types of rickets seen in childhood and in adolescence, and a scrutiny 


of the large collection of radiograms available has been carried out with particular 
reference to this point. We have found that any variation in type in the upper epiphysis. 


of the femur is rather in the direction of the assumption of a more globular form, with an 
accompanying cupping of the diaphysis. Even this change, in my experience, is com- 
paratively uncommon. 
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Congenital Abnormalities of Ossification.—By a process of exclusion, Delitala was 
driven to the conclusion that the changes in the head of the femur were developmental, 
and indicative of an abnormal delay in the formation of the nucleus of the epiphysis. A 
similar view has been adopted by Weil.*4 But there seems to be little if any evidence 
in favour of this theory. Against it are two facts, viz., the common appearance of pseudo- 
coxalgia in a hip previously known to present a normal femoral head, and the consistent 
age of onset at a time when under normal circumstances the ossification of the epiphysis 
is well matured. 

Syphilis.—It is agreed by all that the clinical signs of congenital syphilis are 
invariably lacking, and that the specific serum test is rarely if ever positive in pure uncom- 
plicated pseudo-coxalgia. (See cases in Group I and Group II.) There are the strongest 
grounds for at once excluding syphilis absolutely from the group of potential etiological 
factors, and the claims of Roberts,*> of New York, for the recognition of this disease as a 
syphilitic osteochondritis, must be regarded as based on unsound evidence. 

Infection.—The possible réle of infection will be discussed in greater detail when we 
come to deal with the nature of the morbid changes in this disease. From clinical evidence 
alone we see the occasional association of an infective process with pseudo-coxalgia, 
evinced either by the history of some definite preceding acute infective illness, or by the 
occurrence of coincident signs such as pyrexia and vague ill health. As examples of this 
relationship may be quoted the cases of Perthes, Brandes, Taylor and Frieder, and Sundt, 
all of which followed a mild acute polyarthritis, and the two cases in my series which passed 
through a stage of pyrexia for which no other cause could be found. 

In Group IV in my series is included a single case (Case 24) of flattening of the head 
of the femur in a hip-joint which was the former seat of an acute post-scarlatinal arthritis, 
one of three such cases with this type of deformity which have come under my observa- 
tion. The early radiographic records of this patient are not in my possession, and as 
flattening of the head represents a late result, the case is classed as a coxa plana secondary 
to a known specific cause. In my opinion this is the true category for this particular case 
and for others of the same type. They should not be regarded as examples of true pseudo- 
coxalgia. Here again, as in the flattened femoral head of the reduced congenital hip dis- 
location, we are dealing with an epiphyseal deformation which, seen in the late stages 
only, resembles to a certain degree that of the healed stage of pseudo-coxalgia proper. 

Variations in the Activity of the Endocrinal Glands.—In 1909, according to Perthes, 
Lawen showed the typical radiographic appearances of pseudo-coxalgia in a cretin of 
eleven years ; but this is an isolated observation. Certain observers have not, however, 
been prevented from traversing those realms of pure conjecture afforded by the interplay 
of the endocrinal glands. Brandes and Sundt have both relegated this disease to a group 
of bone dystrophies in which a disturbance in balance of the endocrinal bodily mechanism 
is the presumed underlying fundamental cause. This is ‘theory’ in the pure sense of the 
term. 


MORBID ANATOMY AND LIVING PATHOLOGY. 


We have already indicated that most observers have been dependent on the assem- 
blance of clinical and radiographic data for information regarding the probable nature of 
pseudo-coxalgia, and we have further stressed the fallacies involved in the correlation of 
distinctive radiographic signs with any single pathological lesion of bone. With a clear 
understanding of these limitations, we can still proceed far along the path which leads 
to the attainment of a logical conception of the nature of the disease under consideration. 
Before proceeding to this question, it is necessary to review certain observations which 
are now available on the morbid anatomy and the living pathology of pseudo-coxalgia. 

Kreuter*® has recently had an opportunity of examining a hip-joint during an autopsy 
in a boy of seven years who was known to have a bilateral pseudo-coxalgia. The finer 
changes in the femoral head described by this author did not appear to fit any one picture, 
but from them he has adduced the primary lesion, which he states to be a loss of elasticity 
in the articular cartilage of the femoral epiphysis. 
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Four surgeons have succumbed to the temptation to explore the upper end of the 
femur at operation. Legg himself opened into the femoral neck in one of his original cases, 
discovered a large area of rarefaction which was demonstrable in the skiagrams, and 
obtained from the material evacuated a growth of staphylococcus. In 1913 Perthes 
removed at operation a small piece of the femoral head with a few tags of synovial mem- 
brane. On histological examination the latter proved to be normal, but the interior of 
the epiphysis exhibited a change which, in brief, consisted of the replacement of cancellous 
bone by invading buds of cartilage. Perthes considered that this process was non- 
inflammatory in type, and he defined the lesion as being essentially subchondral in its 
location. The terminology he then introduced as the result of his findings—viz., osteo- 
chondritis deformans—has remained attached to this disease ever since, and is one of the 
most popular of its titles. 

Kidner,®’ impressed by the cavitation appearances in the neck of the femur, which 
he looked upon as indicating the presence of a mild form of osteomyelitis, tunnelled into 
the interior of the neck in a boy, age 5, with a typical pseudo-coxalgia. From the cavity 
was curetted débris, which on cultivation showed the presence of a Staphylococcus aureus. 
The process of healing in this cavity was followed in subsequent radiograms, and it was 
claimed that the operation hastened this, and indirectly diminished the ultimate degree 
of deformation of the femoral epiphysis. 

An elaborate histological description of the changes in the femoral head has recently 
been provided by Phemister*® from a study of a portion of the epiphysis removed after 
curettage of its interior. The contents gave no microbic growth, but the changes 
demonstrated in the tissue removed were said to be typical of an old infective lesion of 
bone, and probably of pyogenic origin. At operation the joint cavity gave evidence of 
the presence of an active synovitis, but the articular surface of the deformed head retained 
its normal sheen. These findings und their interpretation must be considered . as 
significant, coming as they do from a recognized authority on the pathological histology 
of bone. 


THE SIGNIFICANCE OF THE CLINICAL AND RADIOGRAPHIC SIGNS. 


There is obvious room for wide variations in the conclusions which may be drawn 
by any particular observer from a study of the clinical and radiographic manifestations. 
It is convenient at this juncture to bring forward a conception which one regards as 
reasonably logical, and which has been already foreshadowed in the analysis and resulting 
criticisms introduced into our survey of the field of etiology and pathogenesis. 

In my own view there is strong evidence upon which we can base a conception of this 
disease as essentially inflammatory, and exhibiting clinical phases and types of varying 
intensity. The morbid process on the whole would seem to belong to the type of inflamma- 
tory bone lesion in which the infective agent is of attenuated dosage or potency. The 
whole clinical and radiographic picture is in accordance with this point of view. Thus, we 
may stress the clinical signs of irritability of the hip-joint, so marked in those cases where 
there is a continuance of total muscle spasm for lengthy periods, and the occasional 
presence of pyrexia or the general signs of ill health. Again, we see the participation 
of ali the elements of the joint in a cycle of changes appreciable to our radiographic 
vision, and localized to the osseous tissue of the cartilage-clothed femoral epiphysis, 
metaphysis, and acetabulum. The definite early changes seen in the last situation have 
already been emphasized, and to my mind they constitute a sign of the greatest value in 
relation to the evolution of our present thesis. In further support of this we may add 
the important histological investigations of Phemister described above. The clinical 
association of pseudo-coxalgia with pre-existing infective conditions has already been 
considered ; but one does not quote this as necessarily sound contributory evidence, for 
I believe that there exist hip-joint deformations of infective origin in which flattening of 
the head of the femur is the outstanding change, and which should not be included in the 
category of pseudo-coxalgia (see Group IV). 

27 
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It is a matter of universal agreement that in the morbid changes the cartilaginous 
lining of the hip-joint retains its gross integrity, and, as far as is known, its histological 
structure unchanged. If, then, we are to apply a pathological label to the disease at this 
stage in the argument, that of ‘osteochondritis deformans’ introduced by Perthes is to 
be considered worthy of adoption. 

Whilst from radiographic investigations the earliest changes are seen to be located 
in the epiphysis, we are not justified in assuming that here is the starting-point of the 
morbid process. Drehmann (quoted by Brandes), also on radiographic evidence, considers 
that the primary change is seen in the neck on the under surface of the epiphyseal disc, 
and he is not alone in this opinion. In the early paper of Waldenstroem, where a series 
of. undoubted cases of pseudo-coxalgia were reported as a special form of primary 
tuberculous osteomyelitis of the femoral neck, the localization of the supposed neck 
lesions was discussed in relation to the vascular supply of the upper end of the femur. 
He tried to show that the area of the neck involved represented the territory supplied 
by the upper leash of metaphyseal vessels (Lexer). The changes in the head were thus 
considered to be secondary, and this view is still held by this author, although he has 
rejected the idea that the lesion is a manifestation of a mild tuberculous infection. 

There is really. no evidence available which will enable us to deal finally with this 
question of priority, and it matters little whether we regard the initial site of the lesion 
either as epiphyseal or diaphyseal. The influence of Lexer’s work on the vascular supply 
of the epiphyseal region—investigations almost entirely limited to the anatomical con- 
ditions in early infancy—has led to a too hard and fast reliance on the scheme typified by 
the apparent complete lack of intereommunication between each individual leash of 
blood-vessels. It is more logical in this connection to look upon the vascular supply of the 
components of the hip-joint in a child as a single unit. During the age period favoured by 
pseudo-coxalgia the supply of the metaphyseal region affords a greater-epportunity for 
the settling of blood-borne infections than the less well vascularized synovial membrane ; 
thus we see the dominance of the subchondral changes. With the approach of adolescence 
the discrepancy between the two supplies is less marked, and the joint proper is more 
likely to show early involvement ; that is, the lesion is likely to be a true arthritis. 

‘We shall not leave this inquiry into the réle of the vascular supply of the upper end 
of the femur without emphasizing what should be realized more widely, viz., that the 
function of the ligamentum teres is not that of a vascular carrier, and that the few vessels 
it contains in early childhood supply merely a small area of superficial cartilage cor- 
responding to its femoral attachment (Walmsley*’). The obliteration of an imaginary 
supply in this structure following injuries of the hip-joint has been quoted in support of 
the traumatic theory of pathogenesis. 








Whether we accept the view that the changes of pseudo-coxalgia represent a mild 
inflammatory disease of bone—an osteochondritis—or not, it is natural to inquire if 
similar radiographic appearances can be found in other anatomical situations, and if so 
under what conditions. Attention has been drawn to the close resemblance of certain 
transformation changes of the femoral head to those which are seen in the tarsal scaphoid 
in the condition known as Ko6hler’s disease. Both lesions have certain clinical features 
in common, inasmuch as the subjective phenomena are often silent, are relatively transient, 
and are preceded and outlasted by the objective osseous changes. In the stage where 
the scaphoid contour is reduced to a thin disc, with its bony texture showing as a dense 
plaque, one of the phases of the femoral epiphysis in pseudo-coxalgia is recalled. There 
is one important difference, however, for the scaphoid is believed to return always to the 
normal. Then again, the average age incidence in this latter disease is lower; it is 
probably never seen after the sixth year. 

The condition known as apophysitis of the tibial tubercle (Osgood-Schlatter disease) 
has also been cited as constituting a parallel bone change. There does not appear to be 
any constant radiographic picture in apophysitis of the tibial tubercle, as far as one can 
ascertain from a limited number of personal observations. The clinical predilection of 
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this lesion is also for a period later than that of pseudo-coxalgia, but in its general course, 
on the whole, the parallelism is sufficiently striking. 

The French school, following the lead of Froelich,“ have boldly grouped these three 
conditions under the term ‘ ostéochondrite de croissance’. A single observation is on 
record of the coincidence of pseudo-coxalgia and tarsal scaphoiditis in the same patient 
(Hertz*), Rd it has been suggested by Sorrel that a systematic radiographic investigation 
of the tarsus should be made in all cases of pseudo-coxalgia. But, as pointed out, these 
affections, whether related or not, tend to appear at different periods of life, so that their 
coexistence is likely to be infrequent. 

This view has received a considerable measure of support, and its author believes 
that all three conditions are due to an infection by pyogenic organisms of attenuated 
virulence. We may state here that from personal observations the association of trauma 
with scaphoiditis and tibial apophysitis appears to be entirely fortuitous. 


FLATTENING OF THE HEAD OF THE FEMUR IN OTHER CONDITIONS. 


We may now return to a final review of the cases in Group IV of my series, to which 
attention has been directed from time to time. This represents a selection from a larger 
series of morbid hip-joints which show a deformation of the head of the femur, at first sight 
resembling the healed stage of pseudo-coxaliga. I have included these under the title of 
‘coxa plana’, a term introduced originally by Waldenstroem, and now adopted by Calvé.*” 
The flattening of the femoral head in this miscellaneous group is to be regarded as a 
secondary change, and relatively unimportant when compared with the primary lesion 
aifecting other joint elements. With the exception of Case 35, a bilateral congenital 
dislocation of the hip-joints, the only radiographic records in my possession are those 
in which the flattened head has already attained the stage depicted in the illustrations. 
This deficiency is of course of little moment in Cases 31 and 382, which are examples 
of the flattening which is occasionally seen in tuberculous arthritis of the hip-joint, but it 
tends to render less convincing, perhaps, the distinction which exists between such 
examples as Cases 29 and 33 and pseudo-coxalgia proper. 

In the first of these, Case 29 (Fig. 393), tuberculous osteomyelitis of the femoral neck, 
the flattened head is of a degree and type seen in some cases of pseudo-coxalgia ; in the 
neck, however, there is a striking change which is quite distinctive, a focus of chronic 
osteomyelitis which had given clinical evidence of its presence by the formation of an 
extra-articular abscess. The appearance here should be contrasted with the pattern-like 
‘foci’ seen in the cases of pseudo-coxalgia illustrated in Figs. 378 and 381. 

In the post-scarlatinal arthritis which shows a flattened head (Case 33), the radio- 
graphic appearances are totally unlike the later stage of true pseudo-coxalgia, so that the 
distinction here is evident at once. 

It is, I think, certain that flattening of the head of the femur may occur in a number 
of hip-joint affections which are in no way related to pseudo-coxalgia, either as a temporary 
phase preceding total destruction, or as an end-result. Such flattening is of a secondary 
nature, and its evolution is probably dependent on a combination of factors : in the earlier 
stages anemia, and in the later stages static influences. The clinical and radiographic 
features as a whole in most of these cases differ markedly from those of pseudo-coxalgia, 
but confusion may arise where flattening of the femoral head is seen to accompany an 
osteomyelitic process in the femoral neck. I believe that cases of the type of Cases 29 
and 31 have occasionally been included in the class of pseudo-coxalgia, but without due 
reason. Three years ago*® I emphasized the distinction between these cases of secondary 
flattening and pseudo-coxalgia proper, and further investigations have strengthened my 
belief in this conception. This group has been referred to in this paper for convenience 
under the heading of coxa plana, but this term is utilized in a sense contrary to that of 
Waldenstroem and Calvé, who would also include pseudo-coxalgia, which in their view 
may be the ultimate expression of several widely differing etiological factors, e.g., 
trauma, infection, constitutional or congenital causes. Waldenstroem classifies hip-joint 
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deformations into three—coxa vara, coxa valga, and coxa plana—thereby emphasizing the 
opinion that pseudo-coxalgia is not a true entity. This little group of cases in my series 
has been introduced in juxtaposition to the cases of undoubted pseudo-coxalgia in order to 
- strengthen the conception which one considers to be absolutely logical—viz., that pseudo- 
coxalgia is a definite pathological entity with a single etiological basis. It is a striking 
fact that the radiographic picture of pseudo-coxalgia is mimicked best of gil by those 
conditions in which there is no doubt as to the existence of an inflammatory lesion—i.e., 
osteomyelitis—of the femoral neck. 


THE RELATION OF PSEUDO-COXALGIA TO ARTHRITIS DEFORMANS 
JUVENILIS COX, 


We see reappearing from time to time in the literature on this disease references 
to its relationship to that affection of the hip-joint known as arthritis deformans juvenilis. 
A scrutiny of this literature shows that there is a definite confusion as to the exact nature 
of arthritis deformans juvenilis, or even doubts as to its probable existence. We have 
seen how the first recognition of pseudo-coxalgia by the Teutonic surgeons was, in essence, 
the isolation of a special form of arthritis deformans juvenilis, and then the withdrawal 
of pseudo-coxalgia from this category. 

The two diseases may be considered together for the purposes of contrast and cor- 
relation. In the first place it must be obvious to anyone who has made a comprehensive 
investigation of a large series of hip-joint affections, that whilst pseudo-coxalgia is not 
uncommon, a hip-joint lesion corresponding to the arthritis deformans juvenilis of the 
German writers is so rare as to be virtually non-existent during the age period at which 
the former appears. This fact simplifies our perspective view of pseudo-coxalgia, for it is 
quite certain that every case reported in the literature as an arthritis deformans juvenilis 
in a child was an example of the former disease. An interesting illustration of this may 
be seen in the article of Preiser** in 1907 on arthritis deformans juvenilis where a skiagram 
is reproduced which shows the typical fragmentation stage in the head of the femur. 

The question now arises as to the period of life to which arthritis deformans juvenilis, 
if it exists, may be allocated. This point may be settled by a reference to the hip-joint 
affections in my series included in Group III. It will be seen that this chronic joint 
lesion is definitely an affection of the adolescent period, that considerable distortion of 
the head occurs as an end-result, in common with other signs of true arthritis, and that the 
tendency is for the changes in the hip-joint to progress slowly but surely in the direction 
of the production of ultimate ankylosis. We do not need to do more than contrast this 
picture with that of pseudo-coxalgia, either in its varied phases in childhood or in adult life. 

The youngest patient in this little group (Case 24) showed the onset of symptoms 
at the age of fourteen, and it was considered for some time that here was an example of 
bilateral pseudo-coxalgia arising at an unusually late age. I have now definitely assigned 
this case to the arthritis deformans juvenilis class, but I consider it represents a bridge, as 
it were, between the pseudo-coxalgias and atthritis deformans juvenilis, and in my opinion 
it illuminates the pathological inter-relationship between these two affections. This I 
consider to be as follows: The type of infection which produces the lesions characteristic 
of pseudo-coxalgia at a certain period of childhood will, at a later stage, produce a lesion 
of the hip-joint which on radiographic and clinical evidence belongs to the class of true 
arthritis—chronologically another definite entity. The reason for this difference in 
reaction of the joint structures to infection is an anatomical one, and it. is suggested that 
it is dependent on those changes in the vascular supply of the hip-joint which appear 
with approaching adolescence, and which have already been considered. 


THE RELATION OF PSEUDO-COXALGIA TO TUBERCULOSIS OF THE 
HIP-JOINT.' 


In the introduction to this paper we assumed that, from the first recognition of 
pseudo-coxalgia, it was universally conceded to be a non-tuberculous affection. No 
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subsequent investigations have shaken this conception, and it is unnecessary to do more 
than merely record this continued unanimity. We may refer in passing to the consis- 
tently negative results of the tuberculin skin reaction (the diagnostic limitations of which 
are fully appreciated) in Group I of our series, as compared with the positive reactions 
seen in the five tuberculous hip lesions in Group IV. 


CONCLUSIONS IN REGARD TO ETIOLOGY AND PATHOGENESIS. 


1. Pseudo-coxalgia, or osteochondritis deformans juvenilis cox, is an inflammatory 
lesion of the upper end of the femur, the changes being subchondral in location. 

2. The condition is most probably due to a definite infection of low-grade virulence. 
It is impossible to postulate the exact site of the primary implantation of the infection, 
which reaches the femur by the blood-stream ; in the well-marked active phase all the 
joint elements participate in the cycle of osseous changes. 

3. The disease is to be regarded as a definite pathological entity amongst the hip- 
joint affections of childhood. 

4. Pseudo-coxalgia shows a definite predilection for the second half of the first decade 
of life. 

5. In the period of adolescence, the reaction of the hip-joint to the type and grade 
of infection which produces pseudo-coxalgia at an earlier age, is manifested by the produc- 
tion of an arthritis deformans. Arthritis deformans juvenilis is never seen during the age 
period appropriate to pseudo-coxalgia. 


TREATMENT. 


The tendency towards the occurrence of spontaneous recovery in pseudo-coxalgia 
is common knowledge. We have seen how the duration of those subjective signs which 
indicate the existence of joint irritability may vary considerably, how the ultimate shape 
of the femoral head may occasionally be little changed from the normal or may be con- 
spicuously deformed, and how the resulting abnormal hip-joint may in adult life, in 
response to the incidence of strain or infection, become a source of disability to its possessor. 
It is thus pertinent to consider the possibility of so influencing the conditions of the hip- 
joint as to produce an arrest of the steady march of the bony changes in order to ensure 
as full restoration of the femoral head as may be possible. 

This problem resolves itself into a consideration of the effects of the conservative 
manceuvres of immobilization and protection of the hip-joint, and, at the other extreme, 
the applicability of operative treatment directed towards the eradication of localizable 
inflammatory foci in the epiphysis or diaphysis. 


IMMOBILIZATION AND PROTECTION OF THE HIP-JOINT. 


There has been no definite lead as to the value or otherwise of these therapeutic 
measures in the literature on this subject until the appearance of the recent monograph 
of Sundt. Such data have been difficult to obtain in patients who as a routine achieve 
recovery with no apparent disability. In my own investigations I have endeavoured 
to ascertain the influence of immobilization of the hip with protection from weight- 
bearing, as depicted in successive radiograms. In a number of patients, particularly 
those seen at the first examination with complete fixation of the hip by spasm, or where 
an adduction contracture existed, immobilization has been carried out over varying 
periods. Also in a few patients the hip-joint affection had been treated as a tuberculous 
one by the conventional methods before they came under my observation. 

My conclusions may be summarized as follows :— 

1. That where the onset of symptoms coincides with the existence of very early 
radiographic changes—e.g., simple flattening before the stage of fragmentation—immo- 
bilization, instituted at once and maintained for a year or longer, may help to retard, 
but will not avert, the cycle of bony changes. It is still possible, however, that in these 
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circumstances the final deformation of the femoral head may be of a less degree than 
in the average untreated case. Such opportunities are rare. 

2. There is no evidence to show that these measures in any way influence the train 
of bony changes when these are well advanced at the time of the onset of symptoms. 
Progressive dissolution signs can be followed in such cases in the femoral epiphysis during 
the period of immobilization (see Fig. 369). The bilateral Case 9 in my series at first sight 
appeared to offer a striking proof of the influence of body-weight on the contour of the 
epiphysis during the active stage. Here, the hip which had given rise to symptoms was 
immobilized for two years, and at the end of this time the femoral head showed a less 
advanced degree of flattening than was exhibited by the ‘silent’ hip on which body-weight 
has been carried continuously. But we have no evidence that the primary bone changes 
began simultaneously in the two hips, and in the final radiograms there is less difference 
in the two sides than before (see Figs. 365 and 366). 

Sundt has been able to watch the effects of treatment or lack of treatment over a 
prolonged period in three groups of cases, as follows: (1) Nineteen cases in which the hips 
were immobilized for two years ; (2) Sixteen cases where the hips were immobilized for 
one year ; and (3) Twenty-three cases which were allowed complete freedom. His opinion 
is quite definite that no difference in the degree of deformation was found in the three 
groups. At the same time, in spite of such negative findings, I consider that it is a sound 
practice to immobilize these hip-joints for a reasonable period in cases where spasm is 
marked, or where there is a considerable li nitation of the range of abduction. For the 
latter contracture it is further advisable to overcome this limitation by gentle stretching 
under an anesthetic, a procedure recommended amongst others by Muirhead Little,*® 
Schwartz, and Brandes. There are no definite reasons for the adoption of a prolonged 
period of immobilization; but it is reasonable, in view of the average pace of the bony 
changes, to make this at least six months. 


" OPERATIVE EXPLORATION OF THE HIP-JOINT. 


Kidner has advocated early exploration of the interior of the femoral neck as a 
logical method of removing what he regards as the primary focus of the disease. In the 
one case he has reported, it is claimed that the ultimate deformity of the head was thereby 
lessened. On the other hand, Phemister’s single operation was an arthrotomy, and 
involved as a curative measure the curettage of the interior of the femoral epiphysis. 
Judged from a therapeutic standpoint, it must be stated that in neither of these operations 
was the period of subsequent observations of sufficient length to be convincing. Whilst 
the information resulting from the exploratory operation of Phemister has been of con- 
siderable interest and value in the study of the pathogenesis and morbid anatomy of this 
disease, there appears to be no sound surgical reason for its further advocacy. As a 
precedent such an operation is dangerous, for there may arise a host of imitators less 
competent to restrict its range of action than its introducer. 


. 


SUMMARY. 


1. Pseudo-coxalgia or osteochondritis deformans juvenilis coxe is a def nite entity 
representing the reaction of the metaphyseal region of the upper end of the femur to 
the stimulus of an infective agent of attenuated virulence. 

2. The condition is comparable with the arthritis deformans juvenilis coxze which is 
seen solely in adolescents, and which represents at this age period the reaction of the 
hip-joint to an infective agent of a similar type. 

8. The whole cycle of radiographic changes is peculiar to pseudo-coxalgia alone. 
They precede and outlast the clinical phenomena. The final picture is dominated by the 
deformation of the head of the femur, which is enlarged and flattened. The acetabulum 
in its final form can no longér contain the whole of the expanded head. 

4. Deformation of the head of the femur with flattening and expansion is seen also 
in conditions distinct from pseudo-coxalgia during childhood. There is no evidence to 
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show that in these conditions the typical structural osseous changes of pseudo-coxalgia 
have preceded the stage of flattening. At certain stages the clinical and radiographic 
pictures of the two groups of affections may show considerable resemblance. This applies 
particularly to cases of primary tuberculous osteomyelitis of the femoral neck. 

5. In the conditions known as tarsal scaphoiditis (IKGhler’s disease), and apophysitis 
of the tibial tubercle (Osgood-Schlatter disease), bony changes parallel to those in pseudo- 
coxalgia are found. ©: 

6. Conservative treatment directed towards the elimination of weight-bearing has 
no proved influence on the train of morbid changes, but its application is indicated during 
the stage of prominent symptoms. Operative treatment directed towards the removal of 
the dominant lesion has no present place in the therapeutics of this disease. 


During the whole course of my observations I have had the valuable co-operation of 
my radiological colleagues, Dr. J. M. W. Morison and Dr. A. E. Barclay, to whose unstinted 
help I here pay tribute. 
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NON-UNION OF FRACTURES. 
By H. J. WARING anv E. T. C. MILLIGAN, Lonvon. 


THIS paper on non-union of fractures deals with two classes of cases typical of the end- 
results of bone injuries which have resisted treatment to bring about union :— 

I. Cases in which Apposition Obtains.—In these the fractured bones are in alinement, 
and 2-ray photographs show the fractured ends together. In some, apposition was never 
disturbed by the original injury, the fracture line being transverse or slightly oblique. 
In others, apposition had been 
brought about by previous 
operative treatment at the 
hands of other surgeons in an 
attempt to induce union—wir- 
ing and plating having been 
practised. The fractured ends 
remain in contact, but union 
has failed (Fig. 421). 



































Fic. 401.—Shows non-united fracture Fic. 402.—Case 9. Shows non-union of humerus with false joint and 


of humerus with gap between fractured angulation forwards. The line of fracture of the lower fragment is transverse. 
ends. In the upper fragment it is slightly oblique, due to the small third 


fragmert uniting to the upper fragment. 


II. Cases where there is Want of Apposition from Longitudinal Displacement.—In these 
the fractured ends are separated by a gap of varying length due to loss of bone, with 
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(Fig. 419) or without (Fig..401) a rigid parallel bone preventing the fractured ends from 
coming into apposition, as for instance in the leg, where an unfractured fibula prevents 
the fractured ends of the tibia from approximating. 


Class I. Cases where Apposition Obtains.—It may be stated that in certain areas 
in some long bones there is at times a definite tendency to failure of repair after 
certain types of fractures, even though apposition obtains and all sound principles of 
treatment have been carefully carried out. These areas are: (1) The middle two-fourths 
of the shaft of the humerus (Figs. 402, 413, 421); (2) The lower third of the shaft of 
the tibia; (8) The neck of the femur; (4) The upper third of the shaft of the femur 
(Fig. 408); (5) The middle third of the shaft of the femur (Fig. 404). In (4) and (5) 
severe prolonged infection usually precedes the occur- 
rence of non-union. 
































Fig. 403.—The type of non-union of upper third of femur. 


Fie. 404.—Showing gunshot wound of 
middle of shaft of femur. There is a gap 
between the ends which is imperfectly filled 


° ¢ = with misshapen, irregular callus. Non-union 

“ In uninf ected and — le f ractures where non had _ resulted, "although bone-grafting and 

union has resulted, the line of fracture is almost plating had been practised by others. A 

I ° R x ° discharging sinus has up to the present pre- 

always transverse or slightly oblique ; non-union vented us from performing the operation of 
never occurring in greatly comminuted or impacted comminution and impaction. 


fractures. The fractured ends, apparently normal in 

structure, are in apposition, and connected together with fibrous tissue, often very 
closely. Alinement is good, but there is loss of power and rigidity of the limb, which is 
almost useless. 
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In infected fractures, the inherent sluggishness to repair in the above-named areas 
is exaggerated. The fractured ends of the bone are dense, hard, and brittle, with no 
resemblance to normal architecture of bone. They are covered by tough adherent 
white fibrous tissue, containing no bone-forming elements. The periosteum, too, is 
replaced by fibrous tissue, and being very adherent does not easily peel off the bone, 
as does normal periosteum. The medullary canal is closed with hard brittle bone. This 
condition extends a variable distance from the line of fracture, and the ends of the 
bone are sometimes conical. The line of fracture is transverse or slightly oblique, either 
from the original injury, or more often from loss of bone fragments by sequestration 
or exfoliation in an originally comminuted fracture. The fractured ends are in apposi- 
tion, and alinement is good, this having been brought about in most cases by the 
performance of unsuccessful operative measures such as wiring, 
plating, or bone-grafting. The surrounding soft tissues are 
adherent together and to the bone by fibrous tissue. This 
tissue bleeds readily, and the bleeding, coming as it does from 
numerous small vessels, is difficult to arrest. It imperils 
success in operative treatment. 


Class II. Cases in which there is Want of Apposition, 
with Gap, from Longitudinal Displacement (Figs. 401, 419).— 
These are due to loss of bone fragments by injury, operative 
removal, or infection, with perhaps prevention of apposition 
by a rigid parallel bone which holds the fractured ends apart, 
as in the leg and forearm (Fig. 405). 

The pathological condition of the bones found at opera- 
tion is similar to that described above in Class I. The gap 
between the ends varies, and is filled with fibrous tissue. 
It is very rare, if it ever happens, that such intervals can be 
bridged by regeneration of bone in forearm and leg. It is 
only in the lower end of the shaft of the femur that such a 
process is at all common, and here we have seen a gap of two 
inches bridged by new bone. 


A considerable proportion of the cases which form the 
subject of this communication had been subjected to the 
following methods of treatment at the hands of others, but 
bony union had failed to occur :— 

FIG, 403.—Showing non-union Non-operative Treatment: (1) Damming and _ percussion 


of radius from the loss of bone N . P : s « 
asian ay Setieend ends, ond of Thomas; (2) Jamming the fractured ends together; (3) 











—_ % - acverene with _jonei- Ambulatory treatment on a caliper splint. 

tudinal displacement and gap ; ha ' 

due to the intact parallel bone, Operative Methods : (1) Wiring ; (2) Plating ; (3) Bone-graft. 
ap wine. In some, these operations had been so often repeated, 


with resulting faflure, that the case was considered hopeless, 
and amputation had been suggested before they came under our care. 


TREATMENT. 


The following procedures resulted in firm union. 

Class I. Where Apposition Obtains.—For example, in non-union of the middle two- 
fourths of the humerus. : 

1. A preliminary operation is performed in which fibrous tissue in soft parts is excised, 
and intervening fibrous tissue between the fractured ends removed with a sharp scalpel. 
The unhealthy bone at each end of the fracture is then removed, by an osteotome for 
preference, in such a manner that the fracture line is now bounded by healthy bone, and 
the medullary canal laid open. Care is taken that no loose or detached fragments of bone 
are left in the wound. The wound is closed, special care being taken to avoid and arrest 
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hemorrhage. Fixation of the limb by external strapping and splinting is so applied that 
the two fractured and freshened ends are pressed firmly together (Fig. 415). This 
preliminary operation is performed as a safeguard against, as well as a test for, latent 
infection. It need not, therefore, be performed in the case of simple fractures which 
have failed to unite. Should infection occur after this preliminary operation, there are 
no fragments of bone to sequestrate, therefore suppuration will be of short duration. 
Should infection not occur, the second operation is simplified, and success is more likely. 

2. The second operation follows after an interval of three weeks if the wounds in 
the first have healed without infection. A suitable incision exposes the line of fracture. 
The ends of the bone are freshened and the medullary canal well exposed, and then one 
of two methods is adopted in the further treatment of the bone. 

a. First Method (Fig. 417).—A ‘step’ of 1} in. is cut from each end of the bone 
on opposite sides so that the raw areas left will approximate when brought together. 
Thus wide areas of healthy bone are held firmly in contact. 

b. Second Method.—The bone for 1 in. on each side of the fracture line is com- 
minuted. This is done with osteotome or bone-cutting forceps, the former being 
necessary in the femur because of its hardness. The comminuted fragments are roughly 
% to 1 in. long by } to } in. thick. They are loosened but not detached, and with 
dissecting or artery forceps, while the ends of the fracture are pressed together, they are 
overlapped, interlocked, and mortised. Great care is taken to preserve the periosteum, 
and it need never be stripped. Bleeding is then arrested, and the deep tissues are 
sutured accurately over the comminuted and artificially impacted bone. The bone is 
thus encased in soft parts as in a tube, and fragments are prevented from straying. 

The limb is fixed by splinting, and various external devices are used to hold the 
comminuted ends of the bone jammed firmly together. Constant daily care and attention 
are required in the after-treatment to ensure that the fragments are maintained pressed 
together in this position. X rays are used freely to confirm correct position. After 
about two weeks there is no tendency for the ends to separate, the fracture being well 
set around by organizing tissue. The position of fragments must, however, be maintained 
by splinting till union occurs. 

Class II. Where there is Want of Apposition.— Longitudinal displacement with wide 
separation of fragments, as for example in loss of bone in the shaft of the humerus 
(Figs. 401, 415). 

1. After a preliminary operation of excision of fibrous tissue, the freshened fractured 
ends are brought together and held firmly in apposition by splinting, bandaging, and 
strapping of the limb. 

2. A second operation follows in two to three weeks, and consists of comminution 
and impaction of fractured ends, or overlapping after a step has been cut in each end. 

If an unfractured parallel bone is preventing apposition—as for example in non-union 
of the tibia with gap between fragments—the fibula may be divided and the two ends of the 
non-united fracture in the tibia thus brought together. Comminution of fractured ends, 
or overlapping after a step has been cut in each end, is practised, and the limb is put up 
in such a way that the fragments are held firmly pressed together (Figs. 405, 418). 


The advantages of this treatment are at once apparent :— 

1. A transverse or slightly oblique fracture becomes an impacted comminuted 
fracture—a fracture which nature always repairs—or, in the ‘step’ operation, a longi- 
tudinal fracture. Fresh healthy raw bone surfaces are brought into apposition, and the 
total raw areas in apposition greatly increased, with the minimum amount of shortening. 

2. The reparative processes of bone are stimulated by the severe trauma employed. 
In some localities above described, where failure of union after many operations to bring 
it about indicates inherent lethargy of repair, the stimulus of trauma caused by com- 
minution is essential, anything less than this proving insufficient. 

3. The amount of interference with soft parts is a minimum, only an incision to expose 
the fracture being necessary. 
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4. The operation is simple compared with the elaborate methods of bone-grafting, 
plating, and wiring, requiring as they do special apparatus. 

5. No healthy bone or periosteum is removed in the comminution operation. 

6. No foreign bodies are introduced. 

Figs. 406, 407,.408 show the limbs resulting from these operations. In observing 
the length, due allowance must be made for the loss of bone before our operations 
to cause union were practised. All soft structures shorten after these procedures, 
and muscles become quite strong. It is only when infection has occurred that func- 
tion is restricted by adherent fibrous tissue. 

It appears to the authors that previous failures following plating and wiring might 
be thus explained. The operation of plating and wiring reproduces the same transverse 
or slightly oblique fracture which natural processes have already failed to repair. It 
obviously places too’ great value on non-fixation of the fractured ends as the cause of 
non-union, whereas in the type of fracture dealt with, fixation was not at fault, the ends of 
the fracture being in perfect apposition and adequately maintained by external splinting. 
Moreover, the fixation which plating and wiring produced failed to bring about union. 
The fact is overlooked that the stimulus of trauma produced in the operation of plating 
and wiring, and in some cases of bone-grafting, is not sufficient or widely enough distri- 
buted to stimulate reparative changes, nor are the raw bone areas which are in contact 
extensive enough in a transverse plated or.-wired fracture. Indeed, plates may prevent 
the apposition of the fractured ends by holding them apart. This result is observed in 
the humerus and in parallel bones. The strong vertical muscles of the thigh usually hold 
the fractured ends of the femur together firmly when alinement is restored; hence plates 
do not hold them apart, and therefore union is the rule in these simple plated fractures. 


CONSIDERATION OF INDIVIDUAL BONES. 


Humerus.—Non-union with undisplaced fractured ends is perhaps more frequent in 
the humerus than in any other long bone. It occurs after simple fracture of the trans- 
verse or slightly oblique type, in the middle two-fourths of the shaft. Non-union is more 
likely to occur, however, in infected compound fractures. Extension of the limb by its 
own weight or by apparatus is sometimes found to be a factor in the previous method of 
treatment; but in many, wiring and plating had been practised and the fragments were 
in perfect apposition but still ununited. Comminution into several fragments by the 
original injury always allows of a good prognosis for union in simple fractures of 
this area. 

Another type of non-union has come under our notice. In it there is want of apposi- 
tion by longitudinal displacement with gap, 2 to 3 inches or even more of the shaft having 
been removed by the initial injury, radical excision, or infective process. We have been 
struck with the readiness with which union has been obtained, by the methods above 
described, between the remaining ends in this type, giving a very useful but short arm. 
Perhaps this happy result occurs because the middle two-fourths of the shaft, inherently 
sluggish in repair, has been removed, leaving the upper and lower fourths, where regenera- 
tion of bone is more prone to occur. 

Femur.—Repair of bone in the shaft of the femur is perhaps more satisfactory 
than in any other long bone; indeed repair in the lower third of the femur is more 
satisfactory than in any other part of the body. Non-union is very rare, and infection 
is largely. responsible for the abeyance of the reparative process when this occurs. 
Non-union in the middle third of the shaft of the femur does occasionally happen. 
In three. cases under our care the line of fracture was oblique and long, with gap, 
but the intervening space between was not entirely bridged by new bone. These cases 
still infected are not in a suitable condition for further procedures to bring about 
repair. 

Non-union occurs in the upper third of the shaft, and the appearance is very typical 
(see Fig. 403). Many instances arise where, after fracture, callus formation in this 
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region is not only abundant but excessive, particularly in mal-union and after osteotomy, 
so it would appear that infection is the factor mainly responsible for the failure of repair 
in this area. At the lower third of the shaft of the femur regeneration is at its best, and 











FIG. 406.—Case 3. Showing the excellent function in the shortened arm—the man being able to perform 
these movements quickly and without difficulty. Amputation had been advised. 








Fic. 407.—Case 8. Photograph of limb FIG. 408.—Case 1. Shows shortening of left arm 
after union. after union of fracture had occurred. 
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an interval of 2 inches has been bridged after loss of bone with longitudinal displace- 
ment of fragments with gap. 

Non-union of the femur should not be diagnosed till ambulatory treatment with 
walking caliper has excluded delayed union; then it is wise to treat the fracture by 
comminution. Bone-grafting is unsatisfactory, because it is unequal to the strain of body- 
weight. Union followed the operation of comminution. Other methods of treatment 
such as wiring, bone-grafting, and ambulatory treatment on a walking caliper, had been 
tried elsewhere, but had failed to give the desired result. 

In one of our cases where the two-stage operation was not practised, virulent 
infection followed comminution. Some com- 
minuted fragments sequestrated and had to 
be removed, but union ultimately occurred. 

Tibia.— 

Class I.—In the lower third of the tibia 
there is an inherent tendency to non-union 
although apposition is perfect. The ends of 
the bone are in contact. The line of fracture 
is transverse or slightly oblique. Non-union 
may occur at any age: indeed a fracture in 
this region following osteoclasis in a child 
remained ununited after ambulatory treat- 
ment on a caliper walking splint, and after 
plating, wiring, and bone-grafting. 

Class II (Fig. 419).—In non-united frac- 
ture of the tibia, want of apposition is usually 
the cause. Displacement is longitudinal, with 
a wide gap between the ends due to loss of 
bone having occurred through the initial 
injury, operative removal, or infective pro- 
cess, the ends of the fracture being withheld 
from apposition by the rigid parallel bone, 
the fibula. This may occur in any part of 
the tibia with resultant non-union, for there 
is not that tendency to bridge an interval in 
the tibia that is so often seen in the lower 
end of the femur. 

TREATMENT.—The treatment of these 
two types of non-union is different. 

Class I.— Comminution into fragments, 
with overlapping and impaction of the frag- 
ments, is attended with success. 

Class II.—(1) Want of apposition can 

re. the, he 5 or be corrected by division of the fibula; the 

ie .—Shows non-union with gap in tibia 

successfully treated by bone-graft. fractured ends are then freshened, a ‘step’ is 

cut out at each end, or comminution prac- 

tised, and the healthy extensive raw surfaces are kept firmly pressed together. After 
union the patient is fitted with a high boot. (2) Bone-grafting (Fig. 409). This method 
has the advantage of retaining the original length of the limb, and may be chosen in 
many cases, but the strength of the resulting union does not compare favourably with 
that following union after the preceding method. Re-fracture is not infrequent, and 
adequate protection of the graft demands many months of after-treatment, and restricted 
use of the limb ; yet we have had many satisfactory functional results after bone-grafting. 

Radius and Ulna.— - 

Class I.—It is very rarely that repair fails to follow transverse or slightly oblique 
fracture with apposition in these bones, and non-union of this type is very uncommon. 
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Class II (Fig. 405).—Non-union is common, and mostly follows want of apposition 
of the fractured ends, with gap through loss of bone by the initial injury, operative removal, 
or infection. The parallel, unfractured bone prevents the fractured ends from coming 
into apposition. There is no tendency for callus to bridge the gap thus left. 


TREATMENT.— 

Class .I.—Comminution or bone-grafting is recommended. 

Class II.—Bone-grafting proves satisfactory, for the stress and strain laid on the 
graft is not as great as in the lower limbs. 


ILLUSTRATIVE CASES. 


Case 1.—N., age 45. (Figs. 408, 410, 411, 412.) 

Nov., 1918: Sustained a simple transverse fracture of the left humerus at junction of middle 
and lower third. Non-union resulted. Jan., 1919: Fracture plated. Non-union resulted. May : 
Plate removed. Aug.: Fractured ends excised and stepping operation performed, the fragments 
being held firmly in position by wiring. Result, non-union. April, 1920: Wire removed. 


It was after this stage that the patient first came under our care. 











Fic. 410.—Case 1. Showing ununited fracture of humerus Fie. 411.—Case 1. illustrates the comminuted and 
with angulation backwards. impacted fracture. 


Sept., 1920: The ends were comminuted and the arm put in abduction plaster. Non-union 
resulted. Note: impaction was not performed at operation or in after-treatment. Feb., 1921: The 
ends were comminuted and impacted, but owing to circumstances over which we had no control 
impaction was not maintained in the after-treatment. Non-union resulted. July, 1921: Opera- 
tion of comminution and impaction. Impaction maintained by splinting, strapping, and careful 
after-treatment. Result, union. 
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Fic. 412.—Case 1. Shows firm union. The posterior 











FIG. 413.—Case 2. X-ray picture of fracture before 
final operation, with loose plate still in situ. 




















Fie. 414.—Case 2. X-ray picture long after union 
had occurred, showing abundant firm callus. 
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Case 2.—F. C., age 24 (Figs. 413, 414). 

Jan., 1918: Sustained simple fracture of the middle of shaft of right humerus. Non-union 
resulted. Jan., 1919: Step operation performed. Result, non-union. Oct., 1919: Plating of 
fracture. Result, non-union. 


After this stage the patient first came under our care. 


Jan., 1920: The seat of fracture was exposed by operation. The ends were comminuted 
and impacted. Result, firm union. 

Patient writes later: ‘‘ I have been riveting steel shutters with a 4-lb. hammer for three 
months.” 














Fig. 415.—Case 3, X-ray picture showing the united fracture, the small head fragment, and the short part 
of the remaining portion of the shaft. 


Case 3.—H., age 28 (Figs. 406, 415). 


Nov., 1918: Sustained a gunshot wound of upper arm causing compound comminuted 
fracture of left humerus. Four subsequent operations for the removal of sequestra were per- 
formed. Non-union resulted, with the loss of 3 in. of the upper half of the shaft of the humerus 
and a 4-in. gap between the fractured ends. 


After this stage the patient first came under our care. 


July, 1919: The fractured ends were exposed and the scar tissue in bone and soft parts 
excised. The freshened ends were then jammed together and held firmly in position by strapping 
and splinting. Result, firm union in four weeks. 


Note.—This operation was done as a preliminary to a subsequent comminution and impac- 
tion operation, but happily union resulted and the secondary operation was not needed. 
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Case 4.—G., age 20 (Fig. 
416). 

Aug., 1917: Sustained gun- 
shot wound of the left thigh, with 
compound fracture of the upper 
third of femur. Dec.: Wound 
healed after six operations for 
removal of sequestra, but non- 
union resulted. Feb., 1918: 
Fractured ends freshened and 
wired. Fitted with walking cali- 
per. Result, non-union. March, 
1919: Bone-grafting performed. 
Nine months on walking caliper. 
Result, non-union. 


After this stage the patient first 
came under our care. 


May, 1920: The fractured 
ends were exposed, and scar 
tissue and bone excised. The 
freshened bone-ends were com- 
minuted and impacted. Impac- 
tion maintained. Result, firm 
union. 





Case 5.—L., age 26 (Figs. 
417, 418). 

March, 1919: Sustained 
gunshot wound of left leg, with 
compound fracture of tibia and 
FiG. 416.—Case 4. X-ray picture after union had occurred. fibula. Wound healed, but non- 
union resulted in tibia, the fractured 
ends being separated by a gap. 

After this stage the patient first came 
under the care of one of us. 















































Fic, 417,—Case 5. X-ray picture taken just Fie. 418.—Case 5. X-ray picture taken 
after operation. after firm union had resulted. 
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Feb., 1920: The seat of fracture was exposed and a step cut out of each end of the fractured 
tibia. The fibula was then divided obliquely and the steps on the tibia overlapped. Result, firm 
union. 


Case 6.—T., age 26 (Figs. 419, 420). 
Sustained multiple gunshot wounds. A Syme amputation had been performed satisfactorily 
on his left leg, with resulting shortening. The tibia and fibula of his right leg sustained a compound 





























Fia. 419.—Case 6. Shows ununited fracture of tibia in upper 
third, longitudinal displacement, and gap between ends. Aline- 
ment is good. The fibula shows union with deformity after Fig. .420.—Case 6. Shows firm. union with good 
fracture. alinement of tibia and fibula, but much shortening, 


comminuted fracture at the junction of upper and middle thirds. Union of fibula occurred, with 
a gap separating the fractured ends of the non-united tibia. There was prolonged suppuration, 
and much scar tissue in soft parts. 


At this stage the patient first came under our care. 


The fibula was divided obliquely. The extensive scar in soft parts was excised as well as 
that in the fractured ends of the tibia. Comminution and impaction was practised. Infection 
and suppuration occurred. Firm union resulted. 
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Case 7.—B., age 28 (Fig. 421). 

Nov., 1917: Sustained gunshot wound of middle third of right humerus. Nineteen subse- 
quent operations were performed for the removal of sequestra. Non-union of the fractured ends 
resulted. June, 1918: Plating performed. Result, non-union. Jan., 1919: Plate removed. 
Replated. Result, non-union. Oct., 1919: Plate removed. Replated. Result, non-union. 

After ihis siage the patient first came under our care. 


March, 1920: The fractured ends were exposed by excision. Scarred bone was excised, and 
freshened ends comminuted and impacted.  Suppuration followed, many sequestra were removed, 
but firm union resulted. 























Fic. 421.—Case 7. © X-ray 
picture showing non-union of 
fractured humcrus with plate 
in position. Fi. 422,—Case 8. X-ray appearance after firm union has resulted. 





Case 8.—M., age 30 (Figs. 407, 422). 

April, 1917: Sustained a gunshot wound causing compound fracture of junction of upper 
and middle thirds of the left humerus. Eight subsequent operations for the removal of sequestra 
were performed. Non-union resulted. Jan., 1919: Bone-grafting was performed. Result, non- 
union. 

After this stage the patient first came under our care. 


Sept., 1920: The line of fracture was exposed by operation and scarred bone exposed. The 
freshened ends were then comminuted and impacted. Splinting and careful after-treatment 
maintained the impaction. Union occurred in four weeks. 


Case 9.—C. J., age 58 (Figs. 402, 423, 424). 

Feb., 1920: Sustained simple comminuted fracture of middle third of right humerus. The 
bone was broken into three fragments, distal, proximal, and a small intermediate triangular frag- 
ment, apparently broken off the proximal portion. Non-union resulted, although treatment was 
satisfactory. The small intermediate fragment united with the upper fragment, and a transverse 
ununited fracture remained. 
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Feb., 1921: One year after the initial injury the fracture was exposed by a suitable incision. 
The ends of the fractured bones were freshened, comminuted, and impacted. Splinting and after- 
treatment were so arranged as to maintain impaction and alinement. Firm union resulted. 

















Fic. 423.—Case 9. X-ray picture taken soon after operation. The Fic. 424.—Case 9. X-ray picture taken after 
impaction and comminution are well shown. The metal trough splints firm union had resulted. 
holding the bone in position are seen. 


Case 10.—RR., age 26. 

Sept., 1917: Sustained gunshot wound of right arm causing compound comminuted fracture 
of humerus at junction of lower and middle third. Many operations were performed before the 
wounds healed, but non-union resulted. Feb., 1919: Bone-grafting was practised resulting in non- 


union. Sept. 1919: Steps were cut in the fragments, these were approximated and pegged, and 
later bolted together. Result, non-union. 


After this stage the patient came under the care of one of us. 
Nov., 1920: Operation. Scarred bone excised till healthy cancellous bone presented. With 
chisel and mallet the lower fragment was fashioned so that it could be impacted, ‘telescoped ’, or 


driven into the gouged-out fractured end of the upper fragment. This impaction was maintained 
by splinting and strapping throughout the after-treatment. Result, union. 
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CARCINOMA OF THE JEJUNUM AND ILEUM.* 
By RAYMOND JOHNSON, Lonpon. 


THE present communication deals only with carcinoma of the jejunum and ileum, and 
does not include growths in the duodenum or ileocecal valve. In the latter situation 
the disease is not very rare, but in the duodenum, if carcinoma of the ampulla of Vater 
is excluded, it is almost unknown. This extraordinary freedom of the duodenum is not 
only true of primary growths, but is also well seen in the behaviour of pyloric cancer, 
which, whilst spreading freely into the adjacent stomach wall, is almost invariably 
abruptly limited on the distal side, and shows little tendency to spread into the duodenum. 

The rarity of carcinoma in the jejunum and ileum is well recognized, and it appears 
not uncommon for a surgeon of wide experience to pass through his career without 
meeting a single case. In this part of the intestine cancer appears to be more common 
near the extremities than elsewhere, but it is much less rare in the lower part of the 
ileum than in the upper part of the jejunum. 

Published statistics illustrating the sites of election of intestinal cancer are numerous, 
and give striking evidence of the rarity of the disease in the small gut. Thus, among 
41,838 autopsies performed at the Vienna General Hospital, 3585 were cases of cancer ; 
of these, 343 were intestinal, 10 being in the ileum but none in the jejunum. Among 584 
carcinomas of the intestine collected by Hinz! from the records of various pathological 
institutes, 18 (3°08 per cent) were in the small intestine, excluding the duodenum. The 
fluid nature of the contents, and the absence of abrupt bends in the small intestine, may 
be important factors, whilst the very different nature of the 
contents and the liability to stasis may, in part at least, 
explain the frequency of the disease in the large gut. 

Three personal cases—two jejunal and one ileal—illus- 
trate some clinical aspects of the disease. 

Case 1 was that of a married woman, 46 years old, who 
for two or three months had complained of pain in the 
upper abdomen, not related to the taking of food. Soon 
oceasional vomiting occurred, and increased in frequency up 
to six or eight times daily. The vomited matter was bilious ; 
there was no hematemesis. Constipation was obstinate, and 
enemas brought away only small hard masses; there was no 
history of melena or the passage of mucus. The patient, 
always thin, had lost weight slightly. 

On abdominal examination very marked peristaltic movements were visible above the 
umbilicus, the abdominal wall being frequently raised into a prominence in the middle 
line, and the waves of contraction passing across it in a direction from right to left (Fig. 
425). During the occurrence of the contractions, gurgling was very obvious. In other 
respects abdominal examination revealed nothing abnormal, and rectal examination was 
negative. The presence of such extremely well-marked visible peristalsis indicated 
without doubt that a mechanical obstruction was present, and that operation was impera- 
tive. In considering the probable seat of the obstruction, the conclusion was made that 
it was most likely in the small intestine. The pylorus was excluded because of the 
direction of the peristaltic wave and the absence of any relation between the vomiting 





Fig. 425. 








* A Paper read before the Section of Surgery, Royal Society of Medicine, Nov. 2, 1921. 
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and the taking of food. On the other hand, an obstruction in the large intestine causing 
such a degree of visible peristalsis would have been expected to cause also a considerable 
degree of abdominal distention and not such urgent vomiting. Further information could 
no doubt have been obtained by special methods, but it was not thought well to postpone 
operation while these were carried out. 

Accordingly, on Oct. 8, 1908, the abdomen was opened above the umbilicus, and an 
intussusception of the small intestine was at once exposed. The upper end of the intus- 
susception was about 18 in. below the duodenojejunal flexure. The bowel was not 
congested, and the intussusception was very easily reduced. A firm rounded tumour 





Fra. 426.—Carcinoma of jejunum (Case 1). ViG. 427.—Microscopic section of the tumour in Fig. 426, 


could then be felt in the lumen of the gut, and at the site of its attachment the peritoneal 
surface presented a small rounded depression, caused by the traction of the growth. 
Resection was performed and an end-to-end union made. The patient recovered normally, 
and six years later was known to be well. 

The tumour is illustrated in Fig. 426, and the micro- 
scopic structure in Fig. 427.* 

Case 2 occurred about five years later, and was that 
of a man, age 32, who was admitted into University College 
Hospital on Oct. 23, 1913. The symptoms were of only 
two weeks’ duration, and consisted of abdominal fullness 
and vomiting, with a ‘rolling sensation’ in the upper part 
of the abdomen after taking food. The vomiting occurred 
about six times during the week before admission, usually 
about half an hour after food. There was troublesome 


wfe2 awe” 


constipation. 
On admission, the man’s general condition was good. ’ 
There was no general abdominal distention, but from time Fig. 428. 


to time a transverse swelling appeared below the umbilicus 

(Fig. 428); it persisted for about thirty seconds, and peristalsis was very evident in it, 
but the direction of the contractions was not obvious. Distention of the stomach (by 
giving tartaric acid and sodium bicarbonate) showed it to be lying in its normal position, 
and distention of the colon with air did not affect the peristalsis in the distended 





* From Choyce’s System of Surgery, by kind permission of. Messrs. Cassell & Co. Ltd. 
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coil. X-ray examination showed some delay in the emptying of the stomach, a small 
quantity of bismuth still remaining in it after six hours. In view of these findings it 
seemed probable that the obstruction was situated in the small intestine. 
} On opening the abdomen to the right of the middle line, the distended coil above 
described proved to be part of the jejunum greatly distended and hypertrophied above a 
nodular. annular stricture, looking externally as if a piece of string had been tied around 
the bowel. On the peritoneal surface of the bowel were some minute nodules of the size 
of a pin’s head and looking more like tubercles than 
growth. The mesenteric glands were not enlarged. 
The growth was situated between three and four feet 
from the duodenojejunal flexure. Twelve inches of 
the gut were excised, and, in view of the great differ- 
ence in diameter of the proximal and distal ends, a 
lateral anastomosis was made. The patient made a 
normal recovery, but after remaining well for several 
months he began to experience abdominal pain, and 
in July, 1914, a medical man who saw him found 
the liver much enlarged and its surface marked by 
large projections, evidently of growth. Other masses 
could also be felt in the abdomen. Death occurred 
on Aug. 12, nine and a half months after operation. 
The tumour in this case formed a typical ring stricture 
(Fig. 429), the lumen being 2!lmost completely obstructed by a 
hard nodular growth, the surface of which was ulcerated. The 
microscopic structure was that of a columnar-celled carcinoma. 
In Case 3 the growth was situated in the lower part of 
the ileum. The patient, a woman, age 32, was admitted into 
University College Hospital on Sept. 14, 1917, as a case of 
probable} pyloric obstruction. The history was that for six 
Fic. 429.—Carcinoma of | Months she had suffered from abdominal pain, chiefly in the 


jejunum (Case 2). The speci- sas . ° 2 eH J 
cn tathaies dahy pint of the umbilical region, with occasional vomiting. _The pain occurred 
bowel removed. in attacks, usually starting shortly after taking food, and when 


vomiting occurred \it relieved the pain. The latter gradually 

increased in severity, and the vomiting became more frequent and more copious. 
Flatulence was distressing, and there was much sensation of gurgling in the abdomen. 
Constipation also became increasingly obstinate. The patient’s health previously to the 
onset of the present illness had been good, and there had been no earlier abdominal 
symptoms. Two weeks before admission the woman had 
been delivered prematurely at seven and a half months. 

On admission, she was much wasted. The abdomen 
was distended, and four or five coils of intestine showed 
clearly through the abdominal wall as trdnsverse promin- 
ences (Fig. 430,). Visible peristalsis was very marked, atta ta 
and, commencing just above the pubes, progressed upwards sainialia in, 
in distinct waves. There was considerable shifting dullness 
in the flanks. Tenderness was present above and to the 
right of the umbilicus, and much splashing and gurgling 
could be felt over the whole abdomen. No tumour could 
be felt by abdominal or rectal examination. The patient’s ' 
condition rendered any investigation by bismuth meals, etc., 
impossible, but the diagnosis of pyloric obstruction was at 
once negatived. The distention and visible peristalsis were 
evidently in the small intestine and not in the stomach, and malignant disease of the 
large intestine seemed to be the most probable cause of the obstruction. 
The abdomen was opened by a right rectus incision, and coils of greatly distended 





Fig. 430. 
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small intestine were at once exposed. There was no free fluid in the peritoneum. The 
distention of the gut stopped at a point six inches above the ileoczecal valve, where there 
was a very hard growth in the gut, feeling extraordinarily like a Murphy’s button uniting 
the distended and hypertrophied bowel above to the pale and contracted bowel below. 
The coils of the distended bowel filled with fluid contents were evidently the cause of the 
shifting dullness, which had suggested the presence of free fluid. 

In the presence of such a degree of obstruction immediate resection was considered 
inadvisable, and an artificial anus was therefore made a short distance above the growth, 
and a Paul’s tube inserted. Twelve days later a second operation was performed and 
about 13 in. of the ileum were removed, including the growth and artificial anus, together 
with the corresponding part of the mesentery, the lower section of the bowel being made 
1 in. above the ileocecal valve. The two divided ends of the ileum were closed, and a 
Jateral anastomosis was made between the proximal loop and the ascending colon. 

The patient remained in hospital for five months after the operation on account of 
her very weak and emaciated condition, almost certainly due to secondary deposits in the 
abdomen, and when transferred to an Infirmary it seemed unlikely that a fatal résult 
would be long delayed. 

The tumour in this case formed a tight annular stricture ; microscopically it was a 
columnar-celled carcinoma, and one of the mesenteric glands contained a deposit of 
similar growth. 


In reviewing these three cases it may be pointed out that in none of them was a correct 
diagnosis made before operation, although in two of them it.was thought probable that 
an obstruction was present in the small intestine. Indeed, carcinoma of the jejunum 
or ileum is so rare that it is hardly likely to receive serious consideration in an obscure case 
of actual or impending obstruction. When the case presents itself as one of more or less 
complete obstruction, special investigation before operation is hardly possible, although 
w-ray examination after the introduction of a barium enema might exclude obstruction 
in the large intestine with some certainty. In several instances, as in the last above 
recorded, the case has been regarded as one of pyloric obstruction. 

A prominent feature in each case was the marked visible peristalsis, and a study 
of recorded cases shows, as might be expected, that this sign is very commonly present. 
Speaking generally, it may be said that visible peristalsis is a certain proof of mechanical 
obstruction, and is also a proof that the obstruction has existed long enough to cause a 
considerable degree of muscular hypertrophy in the bowel above it. In comparing the 
case of cancer of the lower ileum with those in which the growth was in the jejunum, an 
interesting difference is observed... In the two cases of jejunal cancer the distention and 
visible peristalsis were limited to a single coil lying transversely, in one case above and in 
the other immediately below the umbilicus (Figs. 425, 428). In the former of these the 
distended viscus might from its position have been the stomach, but that the peristaltic 
waves in it passed very constantly from right to left. In the case of cancer of the 
lower ileum, on the other hand, the aspect of the abdomen was very different ; there 
was considerable general distention, and the ‘ladder’ arrangement was very marked, the 
peristalsis being seen in four or five separate transverse coils, lying partly above and 
partly below the umbilicus (Fig. 4380). 

Incidentally I may refer again to the fact that in this case there was very marked 
shifting dullness, although at the operation it was shown that there was no free fluid in 
the peritoneal cavity. This sign was evidently due to shifting of the coils of gut loaded 
with fluid contents, and was clearly demonstrated when the abdomen was opened by the 
way in which the distended coils behaved when drawn out of the incision. The point 
seems to be one of clinical interest. 

A study of some of the recorded cases of carcinoma of the jejunum and ileum shows 
that “ne symptoms, before the onset of complete obstruction, are almost constantly 
abdominal pain, vomiting, increasing constipation, and often rapid emaciation. The pain 
is usually paroxysmal, and, if visible peristalsis is present, will be found to be coincident 
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with the contractions of the distended bowel. Vomiting is very constant and, like the pain, 
may or may not be associated with the taking of food. Although it might be expected that’ 
the higher the disease the more marked would be the relation of the pain and vomiting 
to food, a study of recorded cases shows that this evidence is often misleading. The 
pain is often accompanied with much gurgling, obvious both to the patient and the surgeon. 
Constipation is generally mentioned as increasingly obstinate; but the irregularity of the 
bowels, with the occasional passage of loose stools, so common in cancer of the colon, 
appears only very rarely to occur. The detection of blood in the stools is exceptional, 
but is said to be more common in the stenosing form of growth. 

The discovery of an abdominal tumour before operation is rare, and when present it 
is hardly possible that its position or characters will serve to indicate its nature. In a case 
under the care of Batty Shaw in University College Hospital, the specimen from which 
is preserved in the Museum, the growth, which was situated three feet from the duodeno- 
jejunal flexure, formed a hard fixed mass in the left iliac fossa. It is interesting that in 
another case of malignant disease of the jejunum, which was admitted to the Hétel Dieu, 
Paris, on June 14, 1827, and a drawing of which, by Sir Robert Carswell, is preserved in 
the same Museum, the growth formed a hard fixed tumour in the left iliac region. In 
this case the symptoms were of six months’ duration, and the patient, a man of 44, died 
of perforative peritonitis. 

The duration of the symptoms before operation is very variable, in some cases 
extending to a year or more, and in others being only a few weeks. In one of the cases 
above recorded, the patient was quite free from symptoms until two weeks before his 
admission to hospital, although the growth formed a. very tight ring stricture of the 
jejunum. The fluid nature of the contents of the small intestine doubtless explains this 
occasional absence of symptoms until the obstruction has become almost complete. It 
is less surprising than the fact that a similar absence of symptoms may be met with in 
carcinoma of the colon until an acute obstruction occurs. 

It has already been pointed out that in the majority of cases a correct diagnosis can 
hardly be made before operation. The mistakes likely to be made are well illustrated 
by several of the 52 cases of carcinoma of the jejunum and ileum abstracted by Hinz’, of 
which four are personal. In several instances carcinoma of the stomach, and in two at 
least duodenal ulcer, was diagnosed. The latter diagnosis was made in the case of a man, 
age 32, who for a year had suffered from recurrent attacks of vomiting, with pain in the 
upper abdomen. Death occurred after a severe attack of diarrhcea and vomiting lasting 
three days ; there was a carcinoma of the upper part of the jejunum. In another recorded 
case a diagnosis of typhoid fever was made ; the illness was of only three weeks’ duration, 
and was marked by abdominal pain and varying diarrhcea. Death was preceded by 
signs of peritonitis, and examination disclosed the presence of a perforated carcinoma of 
the lower ileum. 

In a remarkable case under the care of Riese, and recorded by Hinz, an operation 
was performed for a strangulated right inguinal hernia. Twelve days later vomiting 
returned and became fecal, and contracting bowel was felt in the right side of the abdo- 
men. A recurrence of strangulation was suspected, but operation revealed a long intus- 
susception in the lower part of the ileum. The intussusception was reduced, and part 
of the gut, containing a carcinomatous tumour as large as a hen’s egg, resected. 

Strangely enough, Riese had another case in which a woman, age 64, had undergone 
operations for umbilical and femoral hernias three years previously. Abdominal pain of 
three days’ duration occurred, associated with resistance beneath the umbilical scar. A 
diagnosis of strangulated umbilical hernia was made, but operation showed a large growth 
in the ileum, with numerous adhesions. 

When the symptoms follow a previous abdominal operation, it is only natural that 
the cause of the obstruction should be suspected to be a peritoneal band or adhesion. A 
specimen of carcinoma of the ileum from a case under the care of A. E. Barker, and 
preserved in the Museum of University College Hospital, is of interest in this connection. 
In this case, a woman, age 36, double ovariotomy had been performed two years 
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previously. There was a three months’ history of paroxysmal pain in the lower abdomen, 
vomiting, constipation, and loss of flesh. During the paroxysms of pain a transverse 
distended coil of bowel appeared below the umbilicus and subsided with much gurgling. 
At the operation, 30 in. of ileum were resected, including two strictures 18 in. apart. 
The upper stricture was caused by a columnar-celled carcinoma; the lower stricture was 
fibrous, and was situated at the point where the gut was adherent to a chronically 
inflamed appendix. 

The operative treatment of carcinoma of the small intestine, assuming the growth 
to be suitable for removal, must in the first instance depend on the presence or absence 
of actual obstruction. In favourable cases the affected part of the bowel should, of course, 
be resected, together with the corresponding part of the mesentery. Fagge? has recorded 
a case in which he successfully resected 8 in. of the jejunum in which the growth was 
situated, together with part of the colon to which the growth had become adherent. In 
one of three cases of carcinoma of the jejunum under the care of Moynihan, and reported 
by Tatlow,* 2 in. of the duodenum and 18 in. of the jejunum were resected, a posterior 
gastrojejunostomy was performed, and the distal end of the duodenum implanted into 
the jejunum. If the tumour is considered unsuitable for removal, a lateral anastomosis 
may be performed. 

In the presence of a marked degree of obstruction, surgeons are agreed that immediate 
resection of intestine is almost certain to lead to disaster. When such a degree of obstruc- 
tion complicates a growth in the small intestine, especially high up, the outlook must be 
very grave. An artificial anus should be made above the growth—a procedure attended 
with much danger to the patient, partly on account of the rapid emaciation likely to 
occur, and partly because of the damaging effect of the escaping contents of the bowel 
on the surrounding skin. The latter may for a short time be prevented by the use of a 
Paul’s tube, but the second operation for the resection of the growth must be carried out 
with as little delay as possible, the resected part of the gut including the artificial anus 
as well as the growth. In the third case of my own this procedure was followed, the 
second operation being performed twelve days after the obstruction had been relieved by 
ileostomy. 

In speaking of the morbid anatomy of cancer of the jejunum and ileum, it is neces- 
sary to insist upon the necessity of confirming the naked-eye appearances by a careful 
microscopic examination. In this connection Venot and Parcelier,t in an exhaustive 
article on the subject, refer to two cases in which a stenosing tumour of the small intes- 
tine, believed to be a carcinoma, proved on microscopic examination to be tuberculous. 
They also refer to a third case, observed by Chalier, in which multiple deposits in the 
small intestine, believed at the operation and subsequent autopsy to be tuberculous, 
proved to be colloid carcinoma. 

The disease in its more important features and in its mode of extension closely 
resembles carcinoma of the colon. Four varieties of the primary growth may be recog- 
nized : (1) The stenosing form, producing a ring stricture of the gut (Fig. 429); (2) The 
polypoid form, in which a rounded mass of growth projects into the lumen (Fig. 426) ; 
(3) That in whch the growth is accompanied by extensive ulceration ; and (4) Colloid 
carcinoma. In at least two recorded cases multiple growths were present—four in number 
in each; the proximal growth being apparently the primary one, and the more distal 
growths being possibly the result of implantation. In each of these two cases metastases 
were present, and the tumours were evidently not examples of the ‘carcinoids’ to be 
presently described. 

Reference has already been made to more than one case in which the growth caused 
an intussusception, and also to the fact that acute perforative peritonitis may result. 
Intussusception appears to be more common in the polypoid than in the stenosing form 
of growth. This complication occurred in a case, the specimen from which, presented 
by Rodriques, is: preserved in the Museum of University College Hospital. The tumour 
has a striking resemblance to that illustrated in Fig. 426, and was situated in the ileum 
42 in. above the ileocecal valve. The case is of special interest by reason of the complete 
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absence of previous symptoms. The patient, a man, age 42, was seized with severe 
abdominal pain and vomiting, and later in the same day the vomit was stercoraceous. 
A tender sausage-shaped swelling was felt below the umbilicus, and proved to be an 
intussusception, which was easily reduced; the affected part was resected. Death 
occurred ten weeks later, and metastases were found in the mesenteric glands, liver, and 
right lung. The tumour was a spheroidal-celled carcinoma. 

The extension of the disease to the outer surface of the intestine may lead to a local- 
ized abscess, or the gut may become adherent to some other part of the intestinal tract 
and a fistulous communication result. - Voelcker® has recorded a case in which an ulcerated 
carcinoma of the jejunum led to the formation of a communication with the ascending 
colon ; and in another case of carcinoma of the ileum, under the care of Keetley, it 





Fig. 431.—Carcinoma of the jejunum, from a drawing by Sir Robert Carswell in the Museum of University 
College Hospital, London. 


opened into the rectum. In Voelcker’s case the patient, a man of 33, appeared to be 
quite well until three weeks before his death—another striking illustration of the latent 
course sometimes pursued by the disease until the sudden development of obstruction 
or some other complication. 

Metastases are frequent, the most common sites being the mesenteric glands, peri- 
toneum, and liver. In one of the cases of multiple growths above-mentioned there were 
secondary deposits in the lungs and bones, and another in the spinal dura which caused 
compression of the cord at the level of the 2nd and 8rd dorsal roots. 

Histologically, carcinoma of the small intestine is usually of the columnar-celled 
form, but in some cases the structure is. that of a spheroidal- or polyhedral-celled 
carcinoma. In the two of my own cases in which the growth formed a ring stricture, 
the structure was columnar-celled, and a deposit in a mesenteric gland in one of them 
was of similar structure. In the remaining case, in which the tumour formed a poly- 
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poid mass projecting into the lumen of the jejunum, the cells were polygonal (Fig. 427), 
and in another example of this form of tumour the structure was similar. The spheroidal- 
celled form.of growth is probably the more malignant. 

Among a large series of water-colour drawings of morbid anatomy by Sir Robert 
Carswell, preserved in the Museum of University College Hospital, are three of carcinoma 
of the jejunum, in all of which perforation occurred. These drawings were made in 
Paris between 1828 and 1831. A sketch of one of them is reproduced in Fig. 431; in 
the dilated bowel above the growth are two small ulcers, which are probably stercoral. 
and there is a growth in the mesenteric glands. 

Reference has already been made to the second case, in which the growth formed 
a hard fixed tumour in the left iliac region. 

There are also some interesting notes of the case from which Carswell’s third drawing 
was made. The patient was a man, age 50, “ of remarkably strong make and constitu- 
tion. He had served for some time as a sapeur in the army, and wore an immense beard 
—his fine head, expressive eye, and aquiline nose, which the long, flowing, slightly greyish 
beard rendered somewhat patriarchal, enabled him to gain an occasional livelihood by 
sitting as a model to painters’’. He was admitted to La Charité complaining of failing 
strength, bad appetite, and abdominal uneasiness, ‘“‘ and appeared to have come in for 
bed and food rather than disease’. On examination, however, a large tumour was 
discovered in the upper part of the abdomen, and death occurred with signs of perforative 
peritonitis in thirty-two hours. There was a ‘ cerebriform cancer of the jejunum ”’, 
without actual obstruction, the bowel above and below the growth being funnel-shaped. 


In conclusion, a short reference may be made to certain multiple tumours occasionally 
found post mortem in the small intestine, which, although presenting the minute structure 
of carcinoma, show little, if any, evidence of malignancy. In 1904 Bunting® recorded 
in the Bulletin of the Johns Hopkins Hospital a case of ** multiple primary carcinomata 
of the ileum’. The patient, a negro, age 52, died of heart disease, without any history 
of intestinal symptoms. Through a length of 50 cm. of the upper ileum were scattered 
six firm opaque white nodules 3 to 7 cm. in diameter, and covered by the mucous 
membrane. The nodules were composed of small, closely-packed, polymorphous cells, 
which invaded the muscular layer; in one nodule a small group of the cells was found 
in the subserous tissue. Bunting referred to six other recorded cases of similar nature, 
in one of which the two nodules in the ileum were as large as cherries. In all these cases 
death resulted from other causes. Bunting was struck by the resemblance of the 
structure to that of the tumours described by Krompecher in his monograph on basal- 
celled cancer of the skin. These intestinal growths have been further investigated by 
Krompecher?’ himself, and form the subject of an article entitled ** Basal-celled tumours 
of the cylindrical-celled mucous membranes, with special reference to ‘carcinoids’ of the 
intestine ”, to which Mr. T. W. P. Lawrence has kindly drawn my attention. 

The tumours in question, which consist of small spheroidal cells, are supposed to 
have their origin in the basal cells which lie between the cylindrical cells of the crypts of 
Lieberkiihn, and are met with in the intestine and vermiform appendix. They are allied 
to the basal-celled tumours of the skin, and, like them, are of relatively low malignancy. 
Krompecher admits that tumours of this structure may possibly also arise in pancreatic 
rests. 

In the intestine these tumours, which are usually quite small, are generally multiple. 
They look like small scirrhous cancers, and not being circular do not cause stenosis. In 
structure they exactly resemble the tumours of the vermiform appendix, and, like them, 
rarely show any evidence of malignancy. 

According to this view the so-called ‘carcinoma of the appendix’, which has such a 
very considerable literature, is a ‘carcinoid’ or basal-celled tumour. Although true 
carcinoma of the appendix has been recorded, it has always been difficult to believe that 
the small yellowish tumours sometimes found in the appendix, usually in cases operated 
on for appendicitis, are really malignant growths. Judging from the microscopic struc- 
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ture alone, the conclusion that the tumours are spheroidal-celled carcinomas is difficult 
to resist, and the view expressed by some pathologists that the structure is that of an 
endothelioma does not seem satisfactory. 

If Krompecher’s view is correct, these strange little tumours of the appendix and 
small intestine belong to the group of ‘carcinoids’—tumours having the histological but 
not the other features of a small spheroidal-celled carcinoma. This may not seem alto- 
gether satisfactory ; but the fact remains that in deciding upon the nature of a tumour 
it is necessary not only to consider its minute structure, but also to take into account its 
other features. 

Oberndorfer, quoted by Krompecher, states that the cells of these basal-celled 
tumours contain an abundance of a doubly refracting substance. Probably this is fatty 
in nature, and the yellow colour of the appendix tumours may be due to it. 
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VISITS TO SURGICAL CLINICS. ALT TOME 
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THE CLINIC OF SIR BERKELEY MOYNIHAN. 


LEEDS, itself a great city in the centre of a densely populated district, is in the fortunate 
position of having a single teaching hospital with which have been associated, for many 
generations, surgeons who have been leaders and teachers. The General Infirmary was 
the first institution of its kind in this country to be built on the pavilion system, and it 
occupies a large site in the centre of the town. Here it is that since 1895, when he was 
appointed assistant surgeon, Sir Berkeley Moynihan has done most of his hospital and 
teaching work. His own personal contributions to the sum of surgical knowledge and 
tradition have been communicated to a world-wide circle of students by his pen, his 
addresses, and by his visits to other cities or countries. Surgeons who wish to see his 
work are welcomed, and given every facility for examining his cases, watching his methods, 
and discussing his ideas. . 

One of such a group of surgeons, the present author, spent a whole day crowded with 
intellectual delight in the wards, laboratories, and operating theatre with Sir Berkeley, 
and the following brief narrative is an account of things seen and heard on that occasion. 

In the morning we began with a clinical round in one of the male wards. The first 
case was a man of 55 whose abdomen presented a very large spleen. His face was some- 
what flushed. He had had a blood examination by a well-known pathological labor- 
atory before admission, which reported 4,000,000 red and 5000 white cells, and he was 
sent in as a case of probable splenic anemia. But further and repeated blood reports 
showed that he had between 8,000,000 and 9,000,000 red cells, and this proved that the 
disease was polycythemia vera. It was pointed out how very easily a serious mistake 
might have been made if the single blood examination had been relied upon. A removal 
of the spleen would certainly have been followed by a lethal issue. The splenic hyper- 
trophy was .regarded as an attempt to counteract the excessive blood-cell formation 
taking place in the bone-marrow. For the moment treatment consisted in the application 
of radium to the femora and tibiz, in order to lessen cell-production. The possibility of 
removing bone-marrow by direct attack on these bones or by removal of alternate ribs 
was mentioned. 

The second case was one of splenic anemia occurring in a boy of 12. The liver and 
spleen were both much enlarged, and the patient was being kept under observation with 
a view to splenectomy. A brief account was given of the history of Banti’s disease, and 
the stages of the disease were described, it being held that in the usual course of events 
a large liver stage was followed by one with contracted liver. The operative mortality 
for the operation for this disease was at least 10 per cent, this high figure being accounted 
for by the dense adhesions which tie the spleen in its place. 

The next case was one of a boy recovering after excision of a hydatid cyst of the liver. 
In this operation, in order to obviate the danger of dissemination by the hydatid fluid, 
the cyst was injected with a 4 per cent solution of formalin after aspirating a portion of 
its contents. The cavity left after enucleation of the cyst had been obliterated by mattress 
suture, so that no drainage was required and the wound healed by first intention. 
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The fourth case was a man of 31 whose face proclaimed him to be suffering from a 
severe grade of anemia. He had had a profuse hematemesis three months ago, and it 
was pointed out as characteristic of Banti’s disease that the recovery from hemorrhage 
was very much slower than from bleeding caused by other conditions such as gastric 
ulcer. The patient had a moderate enlargement of the spleen, over which was strapped 
a plate of radium. In addition to the latter treatment, by which the spleen would be 
greatly reduced in size, the anemia was to be treated by step-ladder transfusion of blood, 
the method employed being that of the syringe. 

We then saw a man, age 57, whose history was typical of a duodenal ulcer. We saw 
this same patient operated upon in the afternoon, when it was found that there was a 
double ulcer, one on the anterior and one on the posterior wall of the duodenum. 








Fic. 432.—In the wards. 


The next patient was an elderly man suffering from an enlargement of the prostate. 
On his admission this patient had 126 mgrm. of urea per 100 c.c. of blood, indicating great 
inefficiency of the renal function. By rest in bed and irrigation of the bladder this figure 
had been reduced to 38 mgrm. The‘patient was thus ready for operation, which was to 
be done that afternoon. The work of Dobson in this connection was referred to, and 
Sir Berkeley mentioned that, of 400 cases of prostatectomy which he had himself done, he 
lost from pulmonary embolism 4 out of the first hundred, 3 from the second, 2 from the 
third, and none from the last hundred, this improvement being entirely attributed to 
more careful preparation. He did not, however, hold with the idea of a two-stage 
operation, as he considered this could be obviated by irrigation through a catheter. 

The last case we saw in the wards was a man of middle age from whom an epithelioma 
had been removed from the side of the tongue by diathermy, the mouth presenting then 
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a clean granulating ulcer. The next stage of treatment in this case would be to do a 
Crile’s block dissection of the neck, removing the sternomastoid muscle, jugular trunk, 
and lymphatic vessels in one mass. 

As we had been seeing several cases of splenic disease, we were taken into a demonstra- 
tion theatre and shown a series of lantern slides illustrating various conditions of the 
spleen, together with some diagrams illustrative of its functions and their pathological 
disturbance in various conditions. 

We next paid a visit to Sir Berkeley Moynihan’s Private Surgical Hospital, which is 
adjacent to the Infirmary building. It consists of a certain number of ordinary dwelling- 
houses communicating with one another, with the special adaptation of suitable rooms 
to form two operating theatres, sterilizing room, and pathological laboratory. In the 
operating theatre, immediately after each case has been completed, Sir Berkeley makes 
a diagrammatic drawing of the conditions found and of the operation done, and these 
drawings in coloured chalks give at a glance the salient facts of each case. 

We saw and examined a few of the cases in the Home at varying stages of their 
convalescence. One was an elderly gentleman from whom about half the tongue had been 
removed by diathermy, and who was awaiting the operation for the removal of the 
glands of the neck. It was pointed out that although the application of diathermy caused 
a large open sore, yet the condition was one associated with very little pain, the electrical 
application having apparently the effect of a deep anesthesia. Another patient was a 
lady from whom a number of stones had been removed from the common bile-duct.. At 
the time of operation she had been very deeply jaundiced. After the stones had been 
removed, a large rubber tube with an internal diameter of one inch had been tied into 
the duct. Through this tube daily irrigation had been done so as to remove any débris 
which might cause recurrence of a stone. We saw several other patients recovering 
from gall-bladder operations, and were told that nearly a quarter of the operations done 
for this condition are secondary ones for patients who have already been the subject of 
various other operative procedures. 

In the pathological laboratory we met Dr. Gruner, who has charge of this department. 
Amongst other objects of interest we were shown various batches of cockroaches which 
were kept under observation in relation to a nematoid worm which inhabits their cecum 
and which is supposed to be a carrier of a parasite which induces carcinoma of the stomach 
in rats. 

In the afternoon we returned to the General Infirmary and saw a series of four 
abdominal operations performed by Sir Berkeley. 

The first was a gastrectomy for gastric ulcer. The patient was a woman of 50, with a 
ten-years’ history of dyspepsia and hzematemesis. The diagnosis of gastric ulcer had 
been made by means of the x rays, which showed a half-inch crater on the lesser curvature 
of the stomach, rather nearer to the cardiac than the pyloric orifice. The abdomen, 
which had been prepared by picric acid spirit, was washed with ether soap, biniodide of 
mercury in spirit (1-500), and finally swabbed with Harrington solution, and opened by 
an incision through the right rectus sheath, the muscle being displaced outwards. About 
twelve small bleeding points were picked up with artery forceps and tied with fine catgut. 
After the peritoneal cavity had been opened, the subperitoneal tissue was injected with a 
solution of quinine and urea at about three separate points on each side of the incision. 
The stomach was drawn out of the abdomen, together with part of the transverse colon, 
and the presence and situation of the ulcer were confirmed. All exposed viscera were 
covered by rubber and gauze pads—that is, rubber sheeting covered with gauze. Some 
strong adhesions between the ulcer and the abdominal wall were divided and ligatured. 
A hole was made in the mesocolon, and a long gauze swab pushed through this into the 
lesser sac of the peritoneum. The duodenum was packed off, the vessels of the upper 
and lower margin were tied in two places and divided, and the duodenum was clamped 
by forceps and divided, the cut edges being swabbed with pure carbolic acid. The distal 
end of the duodenum was closed by a continuous:running stitch of thread, which was 
tied after removal of the forceps. The great omentum was tied off below the greater 
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curvature of the stomach in seven pieces, and the lesser omentum in three portions. 
The stomach was then pulled downwards and over to the left, making the coronary 
artery prominent, so that this was easily divided between two ligatures. A long pair of 
rubber-covered clamps was then passed across the stomach proximal to the ulcer. The 
colon was now turned upwards and the upper portion of the jejunum exposed and divided 
four inches below its origin; this division was done in the same way as in the case of the 
duodenum, and the distal énd was closed by a running suture. This closed end of the 
jejunum was drawn up into the lesser peritoneal sac after removing the gauze swab, and 
was apposed to the posterior surface of the stomach below the stomach clamp. The 
jejunum was then joined to the stomach by four rows of fine catgut stitches, thus forming 
an end-to-side anastomosis. The distal portion of the stomach containing the ulcer being 








FIG. 453.—In the operating theatre. 


removed, the region of anastomosis was drawn down to the opening in the mesocolon 
and fixed there by catgut stitches. The proximal end of the jejunum was now implanted 
into the left lateral margin of the descending loop of jejunum and the continuity of the 
canal thus restored. The operation lasted an hour and a quarter, apart from the closure 
of the abdomen, which was undertaken by the assistant. It may be added to the above 
description that what sounds so complicated to describe appeared to be very simple and 
easy in execution. Further evidence was afforded as to the innocuous character of the 
operation by the smooth recovery of the patient, about whom special inquiry was made 
a week later. She had a perfectly quiet convalescence, such as might have been experi- 
enced by the simplest case, of gastro-enterostomy. 

Whilst the first case was being finished and preparations were being made for the 
next, we spent a quarter of an hour in an adjoining demonstration room, where we 
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saw a large number of specimens and water-colour drawings of gastric ulcer, which had 
been removed by gastrectomy. A demonstration was given of a-ray pictures showing 
the diagnosis of gastric ulcer. Great emphasis was laid on the impossibility of making a 
correct diagnosis by any other means. It was claimed that by the 2 rays this can be 
made in 96 per cent of all cases. In the typical case a barium meal and z ray reveal ‘*‘ a 
niche and a notch”; the former is caused by the excavation of the ulcer and is seen on 
the lesser curvature, the latter by a spasmodic contraction indenting the margin of the 
great curvature. 

We then returned to a second operating theatre, where a gastro-enterostomy was 
done for a case of duodenal ulcer whose symptoms had been described to us in the ward 
in the morning. It was pointed out how much more frequent is the occurrence of 
duodenal than of gastric ulcers, and how much more certain the diagnosis and simpler the 
treatment. The operation was performed on the lines which Sir Berkeley’s teaching has 
made classical. The anesthetic in this and in all other cases that we watched was mainly 
by gas and oxygen, with occasional administrations of ether, it being rare for more than 
two ounces of ether to be given for the longest case. After the patient’s abdomen has 
been prepared and the anesthetist screened off by a wire frame, the whole table is covered 
with a green sheet with a central slit. The green colour serves to rest the eyes during a 
long course of operating. A special shelf on which to place instruments that are being 
used during the course of the operation is placed over the patient’s feet and covered with 
the green sheet. On one side of this is a square of scarlet cloth on which are placed all 
instruments the sterility of which has been endangered, as, for example, the knife or 
scissors used to open the intestine. Throughout the entire operation the only suture or 
ligature material used consisted of the finest iodized catgut. The size of this was said to 
be represented by six noughts. The abdomen was opened by a right-sided incision, 
through both sheaths of the rectus, the muscle being drawn to one side. Every smallest 
bleeding point in the parietes was closed by ligature. The duodenum clearly showed the 
external scarring and puckering of an ulcer on its anterior wall, and a second ulcer could 
be felt in the deep wall. In doing the actual anastomosis, large rubber-covered clamps 
were used, a free removal of mucous membrane was made from each viscus before inserting 
the inner stitch, and in doing the latter the mucous membrane was rather everted, so as 
the better to control hemorrhage. The operation occupied thirty-five minutes, but a 
considerable portion of this time was occupied in demonstruting various points of the 
technique. 

The third case operated upon was that of a woman of 50 who for eleven years had 
suffered from an indefinite type of dyspepsia. X rays showed nothing but a rather large 
and dilated stomach. The operation revealed a normal gall-bladder, and a ‘stomach the 
pyloric portion of which was congested and irritable, readily contracting on being touched. 
The appendix was long, kinked, and adherent. The case was regarded as typical of 
appendix dyspepsia, and the offending organ was removed. 

Whilst waiting for the next operation we again adjourned to the demonstration 
room, and were shown a number of specimens illustrating the first cases of prostatectomy 
done by McGill in 1887 and onwards. These consisted of three series, the first being 
small bits punched out from a projecting prostate, the second one or more lobes of the 
organ, and the third the entire gland enucleated from the bladder, the first complete 
specimen of the kind dating back to 1890. 

We then returned to the operating theatre and watched a prostatectomy done on 
the patient whom we had seen earlier in the day. The operator stood on the patient's 
right side, using his left hand for the bladder manipulation, his right hand being in the 
rectum. After the abdominal wall had been incised and the bladder exposed, a receptacle 
like a basin without a bottom was placed over the incision. This receptacle had a rubber 
ring round its lower margin and a large drainage tube attached to its side. This had the 
effect of carrying away all the fluid which escaped on opening the bladder. 

Sir Berkeley Moynihan on another occasion had before him a boy, some 19 years of 
age, with hemolytic jaundice and an enlarged spleen. A long incision was made over 
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the upper part of the left rectus abdominis, the sheath opened, and the muscle displaced 
laterally. On opening the abdomen the large spleen was displayed, and delivered after 
a few diaphragmatic adhesions had been divided. It was pointed out that these adhesions 
are rare in hemolytic jaundice but more common in splenic anemia. They are indeed the 
chief cause of the operation mortality attending splenectomy in the latter condition. On 
delivery, the spleen was wrapped at once in large rubber and gauze packs. The abdominal 
wall was raised and a large moist swab placed in the splenic bed, a step which the operator 
considers of great importance. The splenic pedicle was now dealt with bit by bit, No. 3 
catgut ligatures being carried through on a large blunt ligature needle. The operator 
reminded the students of the danger of including the tail of the pancreas in tying off the 
pedicle, describing such a happening as of less importance to the patient than to the 
surgeon, a technical blemish rather than a disastrous mistake. Whilst this little homily 
was in progress Sir Berkeley discovered that he was on the point of including some couple 
of inches of a very thin pancreatic tail in a ligature. Appearances were most deceptive, 
as the pancreas seemed to end well internal to the line of ligature. However, a tail very 
like the short tail of a dog proceeded from the deeper part of the apparent end of the 
pancreas, and might easily have been cut away. The splenic artery was then identified 
and divided between ligatures. The artery in this case appeared to be normal, having 
none of that fragility which makes its ligature in splenic anemia so delicate a piece of work. 
Great care was taken at this stage that no tension should be put on the large splenic vein, 
which was tied firmly but without undue force. The spleen was now free and was removed. 
A small accessory spleen about the size of a tennis ball, and having the same colour and 
consistence as the main organ, was found and removed lest it should undergo compen- 
satory hypertrophy and cause recurrence of the jaundice. The last stage of the operation 
consisted in a careful revision of the splenic bed, whence the large pack was withdrawn, 
and one or two small oozing points were caught and tied.* 

The next case was one of gall-stones in a woman. A paracostal incision was made, 
the external oblique divided in the direction of the skin cut, and the fibres of the deeper 
muscles split horizontally. This gives admirable exposure and leaves a firm scar. The 
iniercostal nerves displayed were carefully preserved. Sir Berkeley remarked that this 
incision had taught him the exact site of the lower intercostal nerves, knowledge which 
he turned to good account in placing his quinine-urea solution when using vertical incisions 
near the mid-line. The gall-bladder was gently drawn out after packs had been placed 
in the kidney pouch and to the left, shutting off with thoroughness the general peritoneal 
cavity. Previous palpation revealed stones in the gall-bladder, none in the ducts. Sir 
Berkeley drew attention to deposits of fat about the vessels. He remarked that this, 
together with the fat beneath the serosa, denoted infection in the wall of the viscus, as 
the observations of Dr. Gruner and himself had established. The appearance is charac- 
teristic and of considerable imporiance. The neck of the gall-bladder was displayed and 
the special cystic-duct forceps applied after it had been gently pushed through the 
pedicle to isolate this duct. The cystic artery was taken separately, and a moment later 
a small accessory artery seized before division. The gall-bladder was now removed with 
a few touches of the knife from below upwards, and a pack placed in its bed. Attention 
was then directed to the appendix. Sir Berkeley remarked that it was his invariable rule 
to remove the appendix in all cases of gall-bladder disease, and that frequently appendi- 
cectomy was the first step in the operation of cholecystectomy. As to the drainage of 
the abdomen after a clean cholecystectomy, Sir Berkeley said that whilst drainage marred 
perhaps the cosmetic perfection of the operation, he believed that with drainage walked 
safety, and for that reason he preferred to leave an exit. A rather large rubber drain, 
cut very obliquely, was accordingly placed against the gall-bladder bed down to the 
ligatured stump of the cystic duct. 
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*The two cases of splenectomy mentioned in this article have made good recoveries. The jaundice in the 
second case had completely disappeared in ten days’ time. 
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No account of the clinical and operative work of Sir Berkeley Moynihan would be 
complete without some description of the atmosphere or spirit in which the whole work 
is done. Keen enthusiasm and endless pains in the perfection of detail are perhaps its 
leading characteristics. It is impossible for the most indifferent onlooker to avoid being 
infected with some of this enthusiasm. Surgery becomes more than an art or a craft. It 
is a religion. 

A most impressive thing is the scrupulous attention paid to small details. The 
ligaturing off of every vessel before the peritoneum is opened is an example of this. 
Everything is calm and unhurried, everything looks easy; and above all, everything 
looks safe. As a dresser was once overheard to remark: ‘‘ When we go into the abdomen 
we take no risks!” The risks are not avoided by the shirking of difficulties, but by the 
infinite pains that are taken to eliminate causes of failure. To-day we see a machine 
running with the greatest smoothness and precision. The man who designed it is an 
artist. 
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distal half of the artery being affected, while the proximal part of the artery is often not dilated, 
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LIGATION OF THE INNOMINATE ARTERY FOR 
INNOMINATE ANEURYSM. 


By SIR CHARLES BALLANCE. 


ALL the cases recorded in the following paper, except my own, are of ligature of the 
innominate for subclavian or carotid aneurysm. The point I wish to emphasize is that 
there are cases of innominate aneurysm which are suitable for proximal ligature, and 
that these can be diagnosed with the means at present at our disposal. (Figs. 434, 435.) 


Case 1.—E. T., female, age 60, married, 
five children, admitted St. Thomas’s Hospital, 
December, 1918. She was a small, thin, pale 
woman who had had syphilis. The left tibia 
was deformed from osteitis and_periostitis, 
and the pupils were irregular and fixed in 
consequence of old iritis. 





Fig, 434.—Aneurysm (64 x 5 in.) of bifurcation Fic. 435.—Aneurysm of innominate artery 


of innominate artery, with healthy artery below. with no possibility of proximal ligature. (Museum 
A piece of sternum projects from the aneurysm. R.C.S., Specimen No. 3219.) 


(Museum R.C.S., Specimen No, 3217.) 


There was a pulsating tumour on the right side of the lower part of the neck. It appeared 
above the inner extremity of the right clavicle and above the upper edge of the manubrium, and 
could be seen and felt beyond the median line. Below, the tumour extended into the superior 
mediastinum : it seemed to be about the size of an orange. The pulsation was expansile. The 
radiogram did not show any deformity of the arch of the aorta or heart: the aneurysmal tumour 
and pulsation appeared to be limited to the upper part. of the innominate artery, for it did not 
reach so low as the arch of the aorta. The condition of the right pupil did not allow of observation 
as to the involvement of the sympathetic. The pulses in the right arm, and the pulses in the right 
carotid and right temporal arteries, were markedly weaker than the corresponding pulses on the 
left side. The urine was normal. 

The common site of aneurysm of the innominate artery is at the bifurcation of the vessel, the 
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or only slightly so. It was determined, therefore, to explore the superior mediastinum and, if 
possible, to ligate the artery proximal to the aneurysm. 
OPERATION, Dec. 31, 1918.—A vertical skin incision was made in the median line, and another 


transverse one on a level with the upper border of the manubrium. 


so as to give a wide super- 
ficial exposure. The wall of 
the aneurysm was very thin, 
so it was desirable to keep as 
far as possible away from. it. 

The approach to the 
proximal part of the artery 
was planned from above and 
from the left downwards and 
towards the right. The 
sternomastoid origins from 
the sternum and ieft clavicle 
were detached, as were also 
the sternohyoid and sterno- 
thyroid origins from the 
manubrium. The inner 
extremity of the left clavicle 
internal to the costoclavicular 
ligament was taken away. 
Then the cartilage of the left 
Ist rib was cut through close 
to the manubrium. The left 
Ist rib and the left clavicle 


The flaps were dissected up 





136.—Case 1. Showing portions of manubrium and clavicle removed. 


were held firmly together by the costoclavicular ligament. The manubriim was sawn across 
opposite the lower border of the Ist rib to a point corresponding to a vertical line dropped from 


the inner extremity of the right clavicle. 













The left upper portion of the manubrium was then 
removed, after dividing the bone in the above vertical 
line (Fig. 436). i 
The sections of bone were made with the fingers 
inveigled behind the clavicle and sternum so as to 
prevent damage to the parts beneath. The operation 
was then continued, the edges of the pleura being 
pressed away by wet gauze manipulation. It was at 
once clear that the aneurysm did not extend down as 
far as the arch, of the aorta. The dissection of a 
little fibro-fatty tissue exposed the left innominate 
vein and the upper border of the arch of the aorta. 
It was then not very difficult to 


—_ expose the unexpanded portion of 
the innominate artery below the 
aneurysm. 


No hemorrhage occurred. The 
innominate artery was ligated with 
kangaroo tendon, two strands being 
used ; these were tied with a stay- 
knot, without rupture of the coats. 
Pulsation of the aneurysm ceased at 
once, and the wound was closed in 
the usual way. 

The wound healed by first 
intention. The right arm was use- 
less at first. It lacked warmth, 
pain was complained of in it, no 
pulse could be felt in any of the 
arteries, and the fingers could be 
moved only slightly. There was 


Fig. 487.—Case 1. Proximal ligation of innominate artery for obviously a lack of blood going to 


aneurysm of the bifurcation. Completely cured. 
A, Schema of method of ligation. 


the muscles and nerves. There was 


(Museum R.C.8., specimen not numbered ye!.) a slight improvement at the end of 


six weeks, but no pulse was present 


in any artery of the right upper extremity. The aneurysm had shrunk in size and remained as a 


solid tumour. 


January, 1921. Patient was seen again. She complained of dyspnoea and palpitation on 





exertion. There was no sign of a pulsating tumour, but a small hard mass could be felt behind 
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the inner extremity of the right clavicle. An artery was felt crossing the right posterior triangle 
of the neck (query, enlarged transversalis colli ?). The right arm had completely recovered ; the 
radial pulse at the wrist did not appear to differ from the left radial pulse. 

May 12, 1921. Patient admitted to St. Thomas’s. A large amount of albumin and a few 
casts were present in the urine. There was ascites and great cedema of the legs; also dyspnoea 
and palpitation on the least exertion. The heart was much enlarged, and a loud systolic murmur 
was heard. Right arm: systolic blood-pressure 150. Left arm: systolic blood-pressure 174. 
The artery previously noted crossing the right posterior triangle of the neck was obvious. 

June 5, 1921. A severe rigor occurred, with high fever and with pain in the chest, and 
death took place the next day. 











Fic. 438.—Case 2. Lines of section of manubrium. 


At the autopsy the immediate cause of death was found to be a large infarct in the lung. The 
large vessels at the root of the neck were dissected out and distended under pressure. They were 
subsequently prepared and mounted by Mr. Shattock. No enlarged transversalis colli artery was 
discovered. The right subclavian, nearly as far as the commencement of the first part of the 
artery, was patent, and no doubt the circulation in the right arm had been re-established through 
the branches of. the first part of the artery. 

The specimen shows the complete success of the operation. The artery is obstructed at the 
site of ligature. The aneurysm has disappeared ; its remains are shown in the fibrous mass into 
which the distal portion of the innominate has been changed (Fig. 437). 




















Fic, 439.—Case 2. The two halves of the manubrium forcibly separated. 


Case 2.—In 1902 I published a case of ligation of the innominate artery.1. The patient was 
a Royal Marine, age 35. The aneurysm involved the bifurcation of the artery, and extended some 
distance above the inner extremity of the clavicle and right side of the manubrium. This patient 
underwent a course of Valsalvian treatment before the operation, and I think this was the cause of 
the fatal issue of the case. 
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The manubrium was split vertically in the middle line, and divided transversely at the level 
of the upper border of the 2nd costal cartilages (Fig. 438). The two halves of the manubrium 
were pulled apart by hook retractors (Fig. 439). Below the aneurysm the innominate—of normal 
size—was exposed. Four ligatures of gold-beater’s skin were passed around it and tied in two 
stay-knots without rupture of the coats. The pulsation of the aneurysm ceased immediately. 

A few hours later the patient was noticed to have left hemiplegia, and in thirty hours from 
the operation he died. 

At the autopsy the aneurysm and great vessels were dissected free of other structures and 
removed. They were distended with cacao butter and placed in formalin for subsequent dissection. 
The right common carotid, the right internal carotid, and the right middle cerebral arteries were 
found full of clot. 


Case 3.—In 1912 I related in the Clinical Section of the Royal Society of Medicine a case of 
ligation of the innominate artery for subclavian aneurysm. In this case the pulsating sweliing 
extended from the inner extremity of the right clavicle outwards to beyond the mid-point of the 
bone, and was assumed to involve all three parts of the subclavian artery. The carotid and temporal 
pulses were equal, but the right radial pulse was much feebler than the left. The right pupil was 
contracted. The patient was a clerk, age 43. 

Sédillot’s operation was first attempted, but on retracting the adjoining margins of the sterno- 
hyoid muscle and the internal jugular vein, the thin wall of the aneurysm was exposed, entirely 
covering over the first part of the subclavian. This operation was then abandoned, and a median 
vertical incision was made as a preliminary to exposure and ligation of the innominate. 
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Fira. 440.—Case 3. Showing part of manubrium removed. 


The upper part of the manubrium was removed (Fig, 440), and it was then quite easy to 
pass two kangaroo-tendon ligatures around the innominate. These were tied in a stay-knot without 
rupture of the coats. Pulsation of the aneurysm ceased at once. With the removal of the upper 
part of the manubrium the aneurysm was seen to cover over the first part of the subclavian to 
such an extent as to make it impossible to place a ligature around it; and besides, not half an 
inch of the first part of the subclavian was found to be unexpanded, so it was considered wiser 
to ligate the innominate. The wound healed by first intention. 

The patient suffered very little inconvenience in the right arm from the operation. No pulse 
could be felt in any of the arteries, but there was no lack of warmth in the limb. There was some 
numbness and tingling of the ring and little fingers, and all the fingers were a little stiff on move- 
ment. For twenty-four hours after the operation the right pupil was dilated ; it then again con- 
tracted, and remained so while the patient stayed in the hospital. The tumour slowly decreased 
in size. Massage of the area was commenced on the twelfth day, and a month after the operation 
the patient left the hospital. 

I have not been able to follow the case since. 


Case 4.—In 1909 a man 35 years of age came under my care. He had just arrived from the 
East, and complained of a pulsating swelling above the inner extremity of the right clavicle and 
above the manubrium. He had had syphilis seven years before. The tumour had been noticed 
for some months, and had been slowly increasing in size. 

The right radial and right carotid pulses were much smaller than those on the left side (Figs. 
441, 442, 443). The further examination made me confident that the aneurysm involved the 
bifurcation of the innominate. Its wall was very thin, and the patient was ordered complete rest 
in bed in the hope that some consolidation would take place. 
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Some days later the aneurysm was found to be extending towards the posterior;triangle, and 
also to the left beyond the median line. 
OPERATION. 





The inner end of the left clavicle was removed. The cartilages of the Ist and 
2nd ribs were divided and 
the left three-fourths of the 
manubrium taken away (Fig. 
444), It was then found that 
a portion of the artery 
between the arch of the aorta 
and the aneurysm was normal 
in size. This was cleared, and, 
just as the aneurysm needle 
was about to be passed, the 
tumour, being slightly pressed 
by the fingers to the right, so 
as to give a better exposure, 
ruptured. A flood of blood 
poured over me. I passed 
my finger into the aneurysm, 
and with it plugged the 
innominate artery. No fur- 
ther bleeding occurred, but 
it required some care and 
trouble to ligate the artery 
with the finger within it. 
The ligation was ‘effected with 
two kangaroo tendons tied in 
a stay-knot without rupture 
of the coats. 

The man _ died _ thirty 
hours later, and I was unable 
to obtain the specimen. 





FIG. 441.—Case 4. Right carotid and right radial pulses. 





Fic. 442.—Case 4. Left carotid pulse. 





Fie. 443.—Case 4. Left radial pulse. 


The diameter of a tube having such a great influence on the tension of its walls 
explains why aneurysms are so much more common on the aorta and other large vessels 
than elsewhere ; the difference is far more than the mere difference in blood-pressure, 
which does not vary very much in the principal arteries. The tension on the walls of 
the larger arteries affords yet another argument against rupturing their coats in ligating. 

With respect to aneur- 
ysms, it will be seen what 
a strain must fall on the 
walls of those that are 
fusiform. If the artery 
be dilated for a certain 
length to three times its 
diameter, the strain on the 
wall will be three times 
as great. Ina sphere con- 
taining fluid, the tension 
of the wall is proportional 
to the diameter of the 
sphere, and to the fluid 
pressure ; but the tension 
is only half the transverse 
tension in a cylinder of 
the same diameter. If an 
artery of, say, 10 mm. 
diameter has on it a spherical aneurysm 40 mm. in diameter, and if there is free 
communication between the two, and no clot in either, the tension in the wall of the 
aneurysm will be double that in the arterial wall: this explains in part the growth of 
aneurysms ; the reason why large aneurysms do not enlarge more rapidly than they do is 
because they are in great part filled with clot. 





Fic. 444.—Casé 4. Showing portions of manubrium and clavicle removed. 
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In many cases, as the result of the disease of which the aneurysm itself is only a 
part, there is a considerable rise in blood-pressure, and this would induce a further rise 
of tension in the wall of the aneurysm ; thus there is no difficulty in understanding the 
rapid rate at which some aneurysms grow, and the rupture of others. 

It seems strange that when a great vessel-is ligated and the whole pressure of the 
blood is thrown upon the small collateral vessels, they do not rupture: this they appear 
never to do. The explanation seems to be that the tension in their walls, being propor- 
tionate to their diameter, is too small to do harm. 

In the early days of steam power the makers of boilers did not design them propor- 
tionately strong for their diameters—they not unnaturally only took into consideration 
the steam pressure with which they were intended to be used—the larger boilers, there- 
fore, were prone to burst. 

The specimen of an aneurysm of the innominate artery in St. Bartholomew's 
Hospital Museum (1507) is typical of what I may call surgical aneurysm of the innominate. 
The aneurysm involves the bifurcation of the artery, and the proximal portion of the 
artery is unexpanded and could have been ligated. In this case the patient was a girl, 
age 20, and she died from dyspnoea resulting from pressure on the trachea. She was 
under the care of Sir William Lawrence in 1815. The trachea is apt in these cases to be 
displaced to the left, a fact that is easily recognized on radiographic examination. 

It goes without saying that a clear appreciation of the anatomy of the region is of 
the first importance in the performance of the operation. ‘I always determine in my 
own mind’”’, said the sculptor Chantrey, *“‘ the expression to be given, and unless I 
can see the face distinctly and with that expression when I close my eyes, I can do 
nothing.” 

From the anatomical point of view, the ligation of the innominate is a cervical 
operation by no means difficult of performance. There is no risk of injury to the pleura 
if the artery is approached from the front and from the tracheal site, and if the knife is 
not used outside the limits of the pulsation area. But from the pathological and opera- 
tion standpoints I have found that it is necessary and desirable to remove bone, so as to 
obtain a clear and free exposure. This will be well understood by all those who have had 
to deal with aneurysms at the root of the neck. Each case requires a different plan of 
operation, and the different sections of bone illustrated in this paper show how the vary- 
ing circumstances of each case were met by diverse and suitable means. As soon as the 
left innominate vein and upper border of the arch of the aorta are defined, the rest of the 
operation is not difficult. Whatever bone removal is decided upon, it can be safely 
accomplished with the fingers of the left hand inveigled into the superior mediastinum 
so as to protect the structures therein from injury. When the bone has been removed, 
the edge of the pleura can be pushed on one side by stroking with wet gauze. 

There is a specimen in the Guy’s Hospital Museum (1501°) which shows a large aortic 
aneurysm which had completely obliterated the lumina of the innominate and left carotid 
arteries by outside pressure. The patient lived for a-:year without a carotid or right 
radial pulse. There are other cases in literature in which the innominate has been closed 
by endarteritis obliterans. The method of closure which I have adopted is to employ 
two or more strands of kangaroo tendon or of gold-beater’s skin ligature; and to tie the 
ligatures by means of a stay-knot without rupture of the coats. The force necessary 
under these circumstances to occlude the innominate is about 3 Ilb., whereas the force 
necessary to rupture is about 10 Ib., so that no difficulty need be experienced in the 
ligation of the innominate without rupturing its coats. 

The question of disease of an artery in the neighbourhood of an aneurysm was settled 
by John Hunter. He showed that the artery was not diseased above the aneurysm, 
at least not to the extent that a ligature could not be put upon it. I should have no 
hesitation in ligating an artery close to an aneurysm with a stay-knot without rupture 
of the coats. In so doing. the surgeon is only following Nature’s method when she by 
some pathological process occludes a great artery. 

I cannot say that the ligature of the innominate artery in the cases I have described 
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is a very difficult operation ; but I cannot quite adopt the ‘‘ gay comparison ’’* of the 
late Sir W. Mitchell Banks, who, in contrasting the ligation of the innominate with 
ligation of the first part of the subclavian artery, says that it was ‘“‘a mere surgicalt 
amusement”. In a soldier, in 1918, I tied the first part of the left subclavian artery for 
a traumatic aneurysm caused by a bullet-wound of the artery. This was a most difficult 
operation—certainly far more difficult than any operation I have done on the innominate 
artery. 

Up to the year 1902, when I published a case of ligation of the innominate artery. 
there had been 33 cases of ligation of the innominate ; 6 of these cases recovered, at any 
rate for a time. In one of them it seems doubtful whether the innominate was tied, and 
the patient died on the sixty-seventh day. The operation in all the 6 cases was done for 
subclavian aneurysm. 

Thomson, in 1915,? collected 52 cases of ligation of the innominate for subclavian 
aneurysm. There were 16 recoveries (30°7 per cent). The operations performed were 
for :— 


CASES. RECOVERIES. 
Spontaneous aneurysm se it ae 41 12 
Traumatic ss 6 2 
Wounds of great vessels 5 2 
Totals 52 16 


Since 1915, 5 more cases have been published :— 


1. Ligature of innominate and carotid. Death on fourth day from hemiplegia. (Cleveland 
Med. Jour., 1916.) 

2. Ligature of innominate and carotid. Recovery, but pulsation in the aneurysm reappeared 
in three weeks. (Surg. Gynecol. and Obst., 1917.) 

3. Ligature of innominate and carotid for traumatic aneurysi: of the carotid. Recovery. 
(Brit. Med. Jour., 1917.) 

4. Innominate and carotid ligatured. Recovery. (Surg., Gynecol. and Obst., 1918.) 

5. Ligature of innominate. Death from hemorrhage on the table. As the aluminium band 
was being passed around the artery, the aneurysm was injured on the distal side of the vessel. 
(Surg. Gynecol. and Obst., 1918.) 


Conglin, of St. Louis University, who operated on the last two cases, removed the 
upper part of the sternum, the lower section corresponding to the level of the 3rd carti- 
lage. This gave an admirable exposure and facilitated the subsequent manipulations. 
In all probability surgeons will adopt, in the future, removal of the upper part of the 
sternum as a preliminary to ligature of the innominate artery for innominate aneurysm. 


SUMMARY. 


I desire particularly to lay stress on the following points :— 

1. That cases about to be submitted to operation should not be previously treated 
by the method of Valsalva. 

2. That there is a group of cases of aneurysm of the innominate artery (aneurysm 
of the bifurcation) which are suitable for proximal ligature. Distal ligature causes the 
aneurysm to become a diverticulum of the aorta, and so increases the pressure within it, 
and should not be done when proximal ligature is possible. 

3. That the presence of the aneurysm necessitates removal of a part of the sternum 
in order to gain a free and clear exposure of the vessel below the aneurysm. 

4. That the ligation of the innominate may be safely and surely accomplished if the 
ligatures are tied in a stay-knot without rupturing the coats. 
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*THomson, Ann. of Surg., 1xi. 





* Antony and Cleopatra, 11, ii. + Jacobson’s Surgery, 10th edition. 
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THE RADICAL CURE OF INGUINAL HERNIA IN CHILDREN, 
WITH SPECIAL REFERENCE TO THE 
EMBRYONIC RESTS FOUND ASSOCIATED WITH THE SACS.* 


By ALEX. MacLENNAN, Gtascow. 


SINCE the opening, in August, 1914, of the New Royal Hospital for Sick Children in 
Glasgow, till the end of 1920, I have personally performed 1038 operations on 978 children 
for the radical cure of inguinal hernia. 

OPERATION.—A description of the routine operation was published in the Clinical 
Journal for July 22, 1914. 

AGE.—The operation was done in 522 cases ranging from two weeks to one year ; 
in 253 from one to two years ; in 75 from two to three years; and in 128 from three to 
twelve years—the age limit for the hospital. Unless detained for some special reason, 
children under three years of age were sent home on the day of operation. 

Sex.—The vast majority of hernias occurred in males, the proportion being 910 to 68. 

SIDE.—619 hernias occurred on the right side ; 224 were on the left; while in 125 
cases both sides were involved. 

MorrTatity.—KEight deaths occurred from half an hour to several weeks after the 
operation. One infant died shortly after the attempt to cure a recurrence following a 
Bassini operation ; post-mortem examination was refused; but from the behaviour of ° 
the child during anesthesia it was doubtless the subject of the condition known as status 
lymphaticus ; three other fatalities of a similar nature showed at the autopsy an advanced 
condition of this malady. One child died of marasmus and bronchopneumonia several 
weeks after operation, the wound being beyond suspicion. In three cases the cause of 
death was gastro-enteritis. 

Morsipirty.—The bladder was opened accidentally in two cases; the rent was 
sutured ; the bladder was drained by catheter, and the operation area was unaffected. 
The vas deferens was completely torn through on two occasions ; it was treated in the 
manner described in the Clinical Journal already referred to. 

Sepsis of a mild type occurred on four occasions ; the radicalness of the cure was not 
vitiated in any way. 

Recurrences took place, certainly in four, and possibly in five cases. One was a new 
hernia through a tear in the conjoined tendon caused by a mattress suture—a procedure 
not now resorted to unless for very exceptional reasons. The other three were due to 
breaking of the catgut suture which draws up the sac; a very fine silk (No. 000) is now 
employed. 

A diminutive undescended testicle was removed in one instance. 

ComMPLicaTions.—The bladder presented with the sac in seven children, including 
the two cases where it was accidentally opened. 

Tubercle on the contents of the sac or on the sac itself was present in five cases. 
This contamination did not interfere with healing in any way. 

Strangulation was present in four cases; all recovered. One was a strangulation 
of the cecum and appendix, the latter being removed. 

The appendix was removed on fifteen occasions ; the after-treatment of the children 
was not altered in any way, nor was the incision enlarged or the canal laid open; all 
recovered. 





* A communication made to the Association of Surgeons of Great Britain and Ireland, at 
Edinburgh, May, 1921. 
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Instances of sliding hernia were found in five children; this being exclusive of the 
hernias down the canal of Nuck. In one of these cases a well-marked Jackson's 
membrane was present, while in another a Lane’s ‘kink’ was divided. 

On two occasions the ureter appeared on the under surface of the neck of the sac. 





FiG. 445.—Showing cortical structure of the common FIG. 446.—Less common bilobed adrenal rest. (x 24.) 
adrenal rest. (xX 24.) 


Frequently the obliterated hypogastric artery was observed coming into the wornd 
as the sac was drawn out. 

Direct HErn1As.—Though denied by many surgeons ever to be present, sacs with 
the deep epigastric vessels on their outer sides were observed possibly on four occasions 





Fic. 447.—Adrenal rest showing advanced calcareous F1G. 448.—Composite rest, adrenal cortical tissue with 
degeneration. (xX 24.) tubules in section, lined by ciliated columnar epithe- 
lium. (x 24.) 


and certainly on three; in one case two sacs were demonstrated, one on each side of 
the epigastrics. ; 

VESTIGIAL RELIcs.—In eighteen cases 19 ‘bodies’ were examined with a positive 
result ; one child had an adrenal body on each sac of a bilateral hernia. In 14 of these 
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cases the tissue was cortical adrenal—first described by me in Surgery, Gynecology, and 
Obstetrics (six cases), October, 1919. Since then a more careful scrutiny of the parts 
during operation has shown that they occur very frequently. Varieties of the type 
already described have been found. These are illustrated in Figs. 445-447. The more 





Fi, 449.—Small rest composed of tubules lined by FIG. 450.—Section of cysts and tubules in larger 
columnar epithelium. (x 24.) rest, lined by cubical epithelium. Macroscopically 
appeared as a small encysted hydrocele of the cord. 

(x 30.) 


usual adrenal rest closely resembles a tomato seed ; it adheres to the outer surface of the 
sac between the vessels of the cord and the vas. The bilobed nodule (Fig. 446) has been 
unusual. Fig. 448 shows an adrenal body associated with glandular tissue. Probably 
Fig. 447 indicates the ultimate fate of these accessory adrenals—calcareous degeneration. 





FIG. 451.—Section of small nodule lined by squamous FIG. 452.—Section of composite rest: epidermoid 
epithelium. (x 24.) as Fig. 451, in association with tubules on two sides. 
(xX 24.) 


In a few cases I have omitted to remove an apparent adrenal rest, while in one instance 
a rest was transplanted under the edge of the wound without detriment. So far these 
rests have only been found in males ; the age varied from two weeks to eight years. 
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It is a well-known occurrence to find adrenal accessory glands far removed from their 
usual site. Such accessory nodules are seldom composed of or contain medullary substance, 
the cortical structure being alone represented. The exact embryological origin of these 
structures is still a matter of discussion, but in all the examples now under review the 
close association with the hernial sac was a uniform feature ; their origin by detachment 
from the main adrenal capsule during the development of the processus vaginalis is there- 
fore a legitimate deduction. In this connection they substantiate the saccular theory 
of hernia as applicable to the so-called acquired sac, and at the same time they answer 
two criticisms of the technique of the operation carried out at the hospital, namely, that 
the incision is too small to allow of adequate inspection of the parts, and that the opera- 
tion is performed too hastily to allow of proper observation of the conditions present in 
baby hernias. 

Fig. 449 illustrates a small nodule composed entirely of tubules resembling, as was 
pointed out to me by Dr. Haswell Wilson (pathologist to the hospital), epididymis 
tubules. These tubules are lined by columnar epithelium, possibly ciliated. The same 
structure is shown, at least so far as the columnar epithelium lining is concerned, in 
Figs. 448 and 450. In all probability, therefore, these rests arise in the Wolffian tubules. 
The appearance to the naked eye of the vestige whose section is depicted in Fig. 450 was 
that of a minute encysted hydrocele of the cord. 

Fig. 451 shows a different type of rest. Two of these bodies have been discovered : 
one in a male and one in a female. Both appeared as minute, just visible, pearly bodies, 
having a hard cartilaginous consistence. Both were attached to the neck of their respec- 
tive sacs.. They are cysts lined by squamous epithelium, the contents being structureless 
epithelial débris. 

Fig. 452 illustrates the structure of a rather more complex type, more recently 
acquired from a hernial sac in a male, a case not included in the series. The main mass 
of the little relic shows the same structure as that of Fig. 451, but on both sides are seen 
sections of tubules similar to those seen in Figs. 448 and 450. This specimen at least 
indicates that the epidermoid and the Wolffian tubules arise from the same place. It has 
been suggested that the Wolffian duct arises from the epiblast, and possibly this 
association of Wolffian tubules with an epidermoid may lend support to this view. 

Professor Bryce, to whom I showed the figures, is of opinion that the adrenal bodies 
are accessory adrenals, and that the other glandular rests are related to the Wolffian 
tubules, while the squamous epithelium-lined sacs must be explained by the close relation- 
ship of the various body layers at an early date in the development of the ovum. 


I am indebted to Dr. Haswell Wilson for the photomicrographs and for the reports 
on their structure. 
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RESTORATION OF THE NOSE BY TRANSPLANTATION OF SKIN 
FROM THE FOREHEAD IN THE YEAR 1881. 


By T. PRIDGIN TEALE, LEeps. 


W. H., in 1876, when at the age of 18, was kicked in the cheek whilst tending a horse. 
This led to the destruction of the fleshy and bony part of the nose, leaving a large hole in 
the centre of the face. He became a patient of the Huddersfield Infirmary, where various 


measures were tried under In a recent letter to 

the care of the late Mr. Mr. Teale (1921) Mr. H. 

Kilner Clarke. expresses his feelings as 
On Jan. 28, 1878, follows :— 


‘* Since the operation 
I have been able to take 
my place amongst the 
world of men, earn my 
living, and to follow the 
occupation of a_ plate- 
layer on the _ railway, 
having been rescued from 
being merely an outcast 
and a pariah, pointed at, 
derided, and scorned hy 
the thoughtless and the 
ignorant.” 


he came into the Leeds 
General Infirmary for 
three months and then 
became an _ out-patient 
until 1881. In May of 
that year the new nose 
was made by Mr. Pridgin 
Teale, and nine days 
afterwards the stitches 
were removed. Within 
three weeks the raw gap 
on the forehead’ was 
healed over. 





FIG. 453. — The 
patient (W.H.) at the 
date of the operation 
.-in 1881, 










Figs. 454, 455.—W. H. forty years later in 1921. 


There is one lesson which I would enforce by this case. About the time of this oper- 
ation it was taught by some surgeons that as soon as the flap was safely grown into place 
the pedicle should be severed. I taught that to do this was to risk subsequent shrinking 
of the new nose. This teaching was enforced in my address at Nottingham on ‘“ Atrophy 
induced by Cicatrix, and its Surgical Value”, This view was sound, but it must be 
modified in view of the experience of Thiersch’s grafts, and transplantation of thin shavings 
of skin. 


VOL. IX.—NO. 35. 30 
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THE GASTRIC CRISES OF TABES DORSALIS AND 
THEIR SURGICAL TREATMENT. 


By R. C. SHAWE, MANCHESTER. 


A KNOWLEDGE of the nervous pathways which are concerned in the production of gastric 
crises is essential for the efficient surgical treatment of this condition. The first object 
of this paper is to describe an effort which has been made to determine the nerves through 
which the various phenomena are produced, and the second object to discuss the results 
and appropriateness of the several surgical procedures which have been suggested for the 
treatment of gastric crises. 


THE NERVOUS PATHWAYS CONCERNED. 


Considerable information regarding these pathways has been derived from careful 
investigations of patients who have been operated upon for this condition by Sir William 
Thorburn, and my best thanks are due to him for permitting me to make use of his cases. 
Prior to discussing this information it will be most convenient to give a brief record of 
three of these patients treated by rhizotomy. 


Case 1.—G. W. M., male, age 47, stationer. This patient, previous to his operation, suffered 
from a weekly recurrence of the crises. The pain and vomiting often continued for thirty-six hours, 
although of these two symptoms the pain was by far the most 
severe. A careful consideration of the history of the subjective 
symptoms showed that the pain consisted of two types: 
(1) A radiating cutaneous pain, commencing between the left 
scapula and the spine, passing over the left 7th, 8th, and 9th 
intercostal spaces and across the epigastrium; and (2) A deep 
griping pain localized to the left epigastrium. Occasionally 
the crises were accompanied by lightning pains in the limbs. 

On March 9, 1914, posterior rhizotomy of the left 4th, 
5th, 6th, 7th, and 8th roots was performed. On examining 
the patient on Dec. 21, 1920, he gave a history of having 
suffered from only three attacks of vomiting, which had 
occurred within the first two years after the operation. The 
above-mentioned two types of pain entirely disappeared after 
the operation, only occasionally he experienced a dull constrict- 
ing pain across the upper part of the anesthetic area (Fig. 
456). There was paralysis, accompanied by marked wasting, 
of the intercostal muscles in the 6th, 7th, and 8th spaces on 
the left side. - 


Case 2.—A. B., male, age 44, labourer. Prior to operation 
the crises were experienced daily; profuse vomiting was 
accompanied by two types of pain: (1) A superficial radiating 
pain over an area extending from the level of the nipple to 
tie umbilical plane on both sides of the body, and most 
intense along the distribution of the 8th dorsal nerve; (2) A 
deep griping pain localized to the epigastrium. 

On June 1, 1915, bilateral rhizotomy of the 5th to 8th 
posterior dorsal nerve-roots was performed. Following opera- 
tion the crises recurred about six weeks after discharge from 
hospital, and since then have been experienced at intervals of 

FiG. 456.—Case 1. The light shade three weeks. Vomiting has been considerably alleviated, and 

pmegeelimiraie wong ag no ae the radiating pain has disappeared, though there is still some 

deep griping epigastric pain accompanying the vomiting. 

Besides these symptoms, a dull constricting pain is experienced 

across the epigastric area of anesthesia, which occurs independently of the crises. It is of interest 

to note that over the entire area‘of cutaneous anesthesia (Fig. 457) the tissues are sensitive to 
pressure, 
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Case 3.—S. A. W., age 56, housewife. Previous to operation the patient suffered from the 
crises several times a week, Vomiting was a pronounced symptom, and was accompanied by 


excruciating pain localized to the left epigastrium, together 
with marked tenderness to pressure over the same region. 

On Nov. 8, 1920, unilateral rhizotomy of the 5th to 9th 
left posterior dorsal nerve-roots was performed. Immediately 
after operation pain was complained of in the distribution of 
the 11th and 12th dorsal nerves on the left side, presumably 
due to traumatic irritation (see Fig. 458), because it subsided 
shortly after operation. 


The area of cutaneous anesthesia will be noticed 
by referring to the sensory charts. It will be seen that 
there was a relatively large area of epicritic loss as 
compared with the area of protopathic anesthesia. In 
order to explain these findings, a series of tabes patients, 
all of whom were under medical treatment, were examined 
with a view to determining whether they suffered from 
sensory changes over the skin of the abdomen. As a 
result of these examinations it was found that the 
majority suffered from slight diminution of tactile 
sensibility, more especially near the mid-line. One case 
was analgesic over a considerable area of the trunk, 
another manifested hyperalgesia. 

The above findings would suggest slight compres- 
sion of sensory nerve-fibres in the dorsal roots, and 
such changes would account for the extensive epicritic 
loss in Case 8. Over the entire area of cutaneous 
anesthesia sensibility of the deep tissues was retained. 





FIG. 457.—Case 2. The light shade 
shows the epicritic, and the dark shade 
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FIG. 458.—Case 3. Light shade epicritic, 
dark shade protopathic loss. 
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Vive weeks ather, Surman cee ceees, Be 
operation this patient constricting pain. 

experienced a_ typical 

crisis, vomiting and pain being equally prominent 
symptoms. Although the crisis subsided after forty- 
eight hours, nausea persisted in-a varying degree for 
several days. Since then relapses have occurred at 
intervals of two or three weeks. 

From the analysis of the preceding cases it is evident 
that there are two types of phenomena to be considered 
in a crisis: (I) Sensory (subjective pain and objective 
sensory disturbances) ; (II) Motor (vomiting). 


I, SENSORY PHENOMENA. 


From the description given by patients, the pain 
appears to be of a composite nature, and it is not 
difficult to recognize two distinct forms, one or other 
of which commonly predominates and somewhat obscures 
the other. The first form, which may be termed 
somatic, is felt superficially in the body wall, and 
consists of two types, the one sudden and shooting in 
character, experienced and accurately localized along 
the dorsal nerves; the other a dull constricting sensa- 
tion which is not well localized. 

Cases 1 and 2 suffered from the first type, and were 


relieved by section of the posterior nerve-roots, which strongly suggests that it was caused 
by irritation of fibres which traversed these roots on their course to the spinal cord. 








a 




















452 THE BRITISH JOURNAL OF SURGERY 


The second type, consisting of a dull constricting sensation, does not appear to be 
relieved by posterior rhizotomy. Case 2 furnishes an example of the absence of relief 
after section of the posterior roots, which seems to indicate that this type of pain is trans- 
mitted by some other nervous path, and the three cases recorded here seem to offer some 
explanation. It was noticed that in both Case 2 and Case 3 deep pressure was readily 
appreciated over the entire area of cutaneous anesthesia, the tissues of the lax abdominal 
wall being easily pinched without any disturbance of abdominal viscera, which clearly 
demonstrated the sensibility of the deep tissues of the abdominal parietes. In both 
patients the point of stimulation could be localized to within half an inch of the actual 
point where pressure was applied, and it was also noticed that the muscle tissues were far 
more sensitive to pressure than the periosteum of the ribs. 

The association of these subjective and objective sensory phenomena after section 
of the posterior roots rather suggests that the nervous channels upon which they depend 
is a common one. Hitherto it has been generally supposed that all afferent sensory 
impulses from somatic areas enter the spinal cord by means of the posterior roots. Kidd 
held the opinion that some of the afferent sensory fibres traversed the anterior roots, and 
the above results would seem to lend support to such a view. The only pathways avail- 
able for the transmission of these impulses to the central nervous system would appear 
to be either the anterior nerve-roots or the sympathetic system. It was readily shown 
that the sympathetic was functioning in the anesthetic area, first by the hypodermic 
injection of pilocarpine nitrate ;), gr., which was followed by general diaphoresis (including 
the anesthetic area), and secondly by the local application of cold, which induced pilo- 
motor contractions, even over the area under consideration. These experiments invariably 
proved that the sympathetic was functioning, and had to be borne in mind as a possible 
path of conduction; but examination of Case 1 yielded more definite and _ positive 
evidence on the point at issue. This patient, unlike the other two, was unable to 
recognize pressure over the intercostal spaces within the anesthetic area, and this was 
accompanied by marked wasting of the corresponding intercostal muscles. This wasting 
was noticed shortly after the operation, and appears to be definite evidence of loss of 
conduction in the anterior roots. The loss of deep sensibility in the one patient where 
there is loss of conduction in the anterior as well as the posterior roots, appears to be 
important evidence in support of the view that this form of sensibility is mediated by 
afferent fibres which enter the cord in the dorsal region via the anterior roots. It is of 
importance, and further support to the view, to notice that Case 1 was the only patient 
of the three who did not suffer from either type of pain after rhizotomy. This view is 
strongly upheld by the results of the operation of posterior rhizotomy in the cervical 
region, two cases of which are reported by Head. In both cases the 5th, 6th, and 7th 
roots were amongst those divided, and in both cases deep sensibility was completely 
retained. Similarly, in a case of cervical rhizotomy performed by Sir William Thorburn, 
deep sensibility was retained. 

The second form of pain occurring in a crisis is located to the epigastric region, 
commonly to the left epigastrium, and will be termed visceral. This form of pain is that 
most prominent at the time of the crisis; in character it is severe and griping, and is 
commonly accompanied by a deep tenderness which is strictly localized to the left 
epigastrium. In neither case does the pain or tenderness transgress the costal margin. 
In Case 3 the continued application of firm pressure with the hand over the stomach 
resulted in the production of pain localized primarily to the epigastrium, but later 
spreading diffusely over the upper half of the abdomen, more particularly on the left 
side. The effect was only produced on the deepest pressure. Prior to the onset of this 
phenomenon the pressure on the deep muscle tissues was felt, but easily differentiated from 
the sensations under consideration. In the case of this patient it was noticed that when 
the stomach was completely at rest very firm pressure was requisite before the tenderness 
was elicited. On the other hand, after a crisis, a comparatively slight pressure resulted 
in the production of intense epigastric pain, whilst prolonged pressure caused the onset 
of nausea and retching. These facts seem to indicate that the pain and tenderness are 
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induced by the stimulation of afferent nerves terminating in the wall of the stomach, 
which are pressed upon as they traverse either the solar plexus or the walls of the 
stomach. 

Roux considers that the source of local tenderness in gastric disorders is the solar 
plexus. Hurst, on the other hand, discounts this theory on the ground that irritation 
of afferent fibres is always referred to their peripheral distribution. He supposes as an 
alternative that the seat of tenderness is the nerve-plexus in the subperitoneal areolar 
tissue. However, the fact that this form of pain is only evoked on strictly local pressure 
would seem to suggest that the solar plexus might be the source of local tenderness. Conse- 
quently the hyperirritable gastric nerves would first interpret the stimulus, followed 
secondly by the less irritable nerves to the other viscera, and hence the later more diffuse 
aching pain. 

Lastly, the irritation of vagal fibres would upset the motor activity of the stomach, 
producing nausea and retching. 

Since much of the reasoning in the foregoing paragraphs depends on the question 
of visceral sensibility and the localization of sensory impulses by visceral nerves, some 
experiments were undertaken to demonstrate this possibility. In several patients with 
a colotomy in the left iliac region, the visceral peritoneum was carefully tested by pin, 
cotton-wool, and stretching with forceps. In every case there was no response. The 
peritoneal coat was divided, and the muscle coat subjected to similar tests. In two of 
these cases it was found that on pinching the bowel (so as not to disturb the wound) at 
certain points a sensation of touch was evoked. The sensitive points in both cases were 
situated about a quarter to half an inch apart: no degree of stimulation between these 
points produced a sensation. It was also noticed that the sensation was experienced 
after a latent period following stimulation, and, roughly tested, this period was constant 
for approximately equal degrees of stimulation; also that the sensation subsided grad- 
ually. The patients described the sensation as resembling a light touch of something 
internal, and persisted that there was no similarity to a light skin touch. Similar tests 
applied to the mucous coat yielded entirely negative results. These results could not be 
obtained forty-eight hours after opening the gut, presumably owing to necrosis. Both 
these patients localized the point of stimulation fairly accurately as regards the region. 
It would thus appear that the sigmoid colon possesses a certain degree of sensibility, 
protopathic in character, which is very pronounced in certain individuals. These results 
corroborate the conclusions of Head, who regarded the sigmoid as possessing a low form 
of protopathic sensibility. Meltzer also found that, on pinching intestines through an 
open laparotomy wound, pain was elicited. Hurst stated that in his experience localiza- 
tion of sensory stimuli is always very accurate in comparatively fixed viscera such as the 
gall-bladder, whereas in the more movable parts the sensations are referred only to a 
general area. 

These conclusions regarding visceral sensibility may now be applied to the stomach. 
Seeing that the lower part of the alimentary canal, as represented in our experiments 
by the sigmoid colon, is supplied with afferent sensory fibres, and that in some cases 
the stimuli traversing such fibres are fairly accurately localized, it is to be expected 
that a part of the alimentary canal such as the stomach, having far higher functions 
to perform, would be more adequately supplied with afferent fibres, and consequently 
sensory stimuli would be more accurately localized. For example, if the attachments 
of the stomach are dragged upon when a laparotomy is performed under spinal 
anesthesia, acute pain results from the tension on the gastric nerves, which is fairly 
accurately localized by the patient to the upper left abdomen. However, seeing that 
this viscus is freely movable, according to the above conclusion of Hurst one would 
expect that painful stimuli arising therefrom would be located to a general area occupied 
by the stomach. Therefore, in the disease under consideration, it would be reasonable 
to expect that any sensory impulses arising from the stomach might be referred to the 
gastric area. This would account for the localized epigastric pain. 

We must now discuss the possible pathways by which the visceral sensory stimuli 
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are conveyed to the central nervous system. In the majority of cases these sensory 
symptoms are by far and away the most profound, and hence, from the operative stand- 
point, it is of the utmost importance to determine the nerves implicated. There are two 
possible. channels of conduction: (1) The vagi; (2) The sympathetic. 

1. The Vagi.—The part the vagi play in the conduction of this visceral sensation 
may be considered first. With regard to the three cases here discussed, it is apparent that 
if the vagi do conduct sensory impulses they are certainly not alone in this respect, as 
evidenced by the superficial radiating pain along the dorsal nerves, which appears strongly 
to indicate an associated irritation of the sympathetic fibres passing between the stomach 
and the posterior spinal roots, definitely suggesting that the conduction of the visceral 
pain is not purely vagal. In determining the relative importance of the vagi, the results 
of Exner’s operations for gastric crises must be recalled. In one of his patients vagotomy 
completely relieved the pain, indicating that painful afferent stimuli may traverse the 
vagi, which is further evidenced by the fact that in some cases extensive bilateral rhizo- 
tomy fails to relieve the epigastric pain. According to Head’s observations there are purely 
vagal crises accompanied by hyperesthesia in the tempcral and parietal regions. From 
such facts it is evident that the vagi participate to a certain degree in the conduction of 
these visceral sensory impulses during a crisis. 

2. The Sympathetic.—On the other hand, it is clearly borne out by operative results 
that the sympathetics are the principal conductors of the irritative impulses*, in that 
many cases of gastric crises are cured or vastly improved by posterior rhizotomy. The 
significance of epigastric tenderness is here of manifest importance. In Case 2 there was 
no deep epigastric tenderness after a bilateral rhizotomy had been performed, whereas 
in Case 3, when there was only a unilateral rhizotomy, the tenderness persisted, probably 
indicating that in the latter case the impulses still traversed the undivided posterior roots. 
It is to be expected a priori that the sympathetics would be irritated, seeing that the 
disease is primarily located in the neighbourhood of the spinal cord. 

The effects of sympathetic stimulation were observed in Case 3. After operation 
there had been no recurrence of crises up to the time when these observations 
were made. Adrenalin chloride (10 min. 1—1000 solution) was injected subcutaneously 
into the flank. This was immediately followed by an excruciating vice-like pain which 
ascended the centre of the spine from the wound to the occiput. The symptoms were 
speedily relieved by inhalation of amyl nitrite (3 min.). A little later there was a gradual 
increase of the local deep epigastric tenderness and pain, culminating in a typical gastric 
crisis which lasted forty-eight hours. Amyl nitrite also temporarily relieved the 
epigastric pain. Before the crisis the blood-pressure (brachial) stood at approximately 
130 mm. Hg; during the crisis it rose to a mean of 175 mm. Hg. As a result of the success 
following administration of amyl nitrite, trinitrin tablets were prescribed. The blood- 
pressure was reduced to 85 mm. Hg; all symptoms of pain subsided, although nausea 
still persisted for some days after the crisis. 

These results strongly suggest that sympathetic irritation is the major factor in the 
crisis. The investigations of Langley showed that stimulation of the abdominal sym- 
pathetic or the white rami communicantes causes a rise of blood-pressure not observed 
on vagal stimulations. Again, turning to Exner’s cases, the second patient was not 
relieved from pain by vagotomy, clearly indicating the dual mode of transmission of 
these sensory impulses. At this juncture it is interesting to draw attention to the pain 
in herpes zoster. In this disease the visceral pain is sometimes experienced quite apart 
from any superficial intercostal sensations. Hurst considers it to be a true visceral pain 
referred along the visceral sympathetic by irritation at the posterior root ganglia, a 
similar anatomical situation of irritation as that under consideration. 

We therefore conclude that both vagi and sympathetics share in the conduction of 
the visceral sensory impulses ; that the latter are in most cases the principal transmitters, 





* Roux found that the fine nerve-fibres which connect the dorsal roots to the cells in the sympathetic 
ganglia were partially degenerated in tabetic subjects. 
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although the former participate ; whilst in some cases the sensory symptoms are entirely 
due to vagal activity. 


II.—MOTOR PHENOMENA. 


The motor symptoms of the crises, the vomiting, is still to be considered. Miller, 
after a series of experiments on cats, found that stimulation of the vagi alone produced 
vomiting ; in both of Exner’s patients, vagotomy completely relieved this symptom. 
Turning to the results of posterior rhizotomy with this particular symptom in view, we 
find that nausea and vomiting are the invariable symptoms in those patients’ who 
relapse. Rhizotomy has severed many of the channels of irritation, but sooner or later 
the vagi are again irritated and the storm breaks once more. 

Possibly the irritation reaches the motor centres of the vagus through the mediation 
of either the afferent vagal fibres or those fibres of the splanchnics which are connected 
with the unsevered spinal nerve-roots. In the cases under our observation, signs of 
sensory irritation definitely preceded nausea and vomiting. We therefore consider that 
vomiting is produced solely by the motor activity of the vagus, secondary to reflex 
irritation of the nucleus of that nerve, either through the sympathetics or its own afferent 
fibres. Lowering of the blood-pressure alone did not entirely abolish nausea and 
occasional retching, although severe vomiting was checked. This seems to indicate that 
although high blood-pressure might stimulate the vagus centres, its mitigation does not 
mean a complete cure of the crises—presumably on account of the persistent increased 
irritability of the afferent vagal fibres resulting in the transmission of sensory impulses 
that normally do not stimulate the higher centres or pass the threshold of consciousness.* 


In terminating this discussion on the nervous pathways which are concerned in the 
production of the various phenomena constituting a crisis, we will briefly review our con- 
clusions. 

1. That pain is present in two forms, superficial and deep. 

2. That the superficial pain is of two types; the one a radiating pain definitely 
localized along the dorsal nerves ; the other a diffuse constricting sensation, 

3. That the pain along the dorsal nerves is due to the irritation of afferent fibres in 
the posterior nerve-roots. 

4. That the superficial diffuse pain is associated with retention of deep muscle 
sensibility in the anzsthetic area, and is possibly due to the presence of afferent fibres in 
the anterior nerve-roots. 

5. That the deep epigastric pain is a true visceral pain and is associated with local 
tenderness, and is probably due to conduction via the sympathetics, i.e., by the splanchnic 
nerves and the posterior roots, and slightly by the vagi. 

6. That the vagi are the principal conductors of the sensory impulses in a certain 
type of crises where vomiting is a predominating symptom, accompanied by pain localized 
to the epigastrium and hyperesthesia of the temporal and parietal regions. 

7. That the vomiting is entirely due to vagal activity. 

8. That irritation of the visceral sympathetics followed by vasomotor spasm is 
probably the precursor of a crisis. 


THE OPERATIVE TREATMENT OF CRISES. 


If the subject is viewed broadly, it is apparent from the preceding facts that these 
two main types of symptoms of the crises, the pain and vomiting, are each dependent upon 
the integrity of distinct nerve-channels: the pain upon the sympathetics, the vomiting 
upon the vagi. In order to be completely assured of a cure in all cases, both series of 





* As an illustration of normal sensory stimuli being consciously interpreted by a hyper-sensitive mind, 
Purves Stewart cites a case where a patient with right-sided hemi-anzsthesia and loss of special sensation all 
down that side, had recurrent appendicular pain and vomiting, although operation yielded a negative result. 
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nerve paths would have to be severed. Since such a proceeding would be too drastic for 
the condition of the patient in most cases, not to mention the physiological sequele, it 
is obvious that only one or other of the main symptoms can be attacked. In a case where 
vomiting and other signs of vagal irritation are present, vagotomy might be considered, 
bearing in mind that serious gastric stasis may result, whilst any concomitant sympathetic 
pain will not be alleviated.* 

In a case where pain is the principal symptom, section of the sympathetic fibres or 
their connections is indicated. 'The sympathetic route has been attacked in three different 
parts. 

1. In the spinal cord by Souttar, who divided the anterolateral ascending tract 
between the 2nd and 3rd dorsal nerves. The immediate results were satisfactory. Com- 
plete hemi-analgesia below the level of section resulted, though one or two painless vomiting 
attacks occurred. 

2. The posterior roots of the dorsal nerves by rhizotomv. 

3. The solar plexus, which was stretched by Leriche and Doufourt in four patients, 
resulting in a temporary alleviation of the crises. 

We may dismiss the last-mentioned operation from further consideration, seeing that 
it is highly improbable that a permanent result could be obtained from such a procedure. 
Passing on to consider the other two operations, we have here a means of alleviating pain, 
the most fearful and prominent symptom in the majority of the crises. 

Posterior rhizotomy severs the nerve-channels conducting the majority of the 
irritating impulses, vagal irritation is thereby reduced to a minimum, and both pain and 
vomiting are relieved. In some cases, such as that of Case 1, a unilateral resection 
is sufficient, though in most cases it is wisest to perform extensive bilateral rhizotomy. 

The physiological sequele are insignificant when compared with vagotomy. As 
regards Souttar’s operation, we are confronted with a far more delicate and dangerous 
proceeding, and since such a satisfactory result usually follows the simpler and less risky 
procedure of rhizotomy, provided care is taken in regard to the selection of cases, it appears 
difficult to imagine any reason for selecting the more complicated treatment in preference 
to the simpler procedure of rhizotomy. 

The operation of rhizotomy in most selected cases alleviates the symptoms very 
considerably. In 64 cases of Foerster’s, 29 were completely cured and 18 considerably 
improved. Radicality of resection is essential. Foerster cites a case of Kuttner’s 
where, after rhizotomy, there was an intervening sensitive skin area wedged in between 
the two halves of the anesthetic field. This was the seat of excruciating pain, only 
cured on extirpation of the ganglia.} 

The most satisfactory results have followed bilateral rhizotomy. Foerster performed 
bilateral rhizotomy of the 6th to 10th roots inclusive in one case, in another of the 6th 
to 11th roots inclusive; in neither was there a return of crises. On the other hand, 
Thomas and Hall resected the 7th, 8th, and 10th roots ; the case relapsed in four months’ 
time. A small resection answers satisfactorily in some cases where the symptoms have 
been very local in character, as in Sir William Thorburn’s patient, Case 1. However, 
another possibility presents itself with this patient. Here it will be remembered that there © 
was distinct evidence of the anterior roots having been severed, and it was pointed out 
that in this patient there was an absence of either type of superficial pain. These facts 
suggest an extension of rhizotomy to include a few of the anterior roots in the lower 
thoracic region, since Case 1 apparently experiences no distress from the paralysis of the 
few intercostal muscles on the one side only. This proceeding would ensure the abolition 
of those deep sensory impulses which appear to traverse the anterior roots without any 
serious physiological sequel. 





* Exner performed vagotomy upon two cases of gastric crises. In one the vomiting and pain were 
relieved, but serious gastric stasis ensued, necessitating drainage between the stomach and duodenum. In 
the other case, vomiting was relieved but pain returned. 

+ Guleke first resected the 7th to 9th roots, and crises temporarily ceased. After relapse, a second 
operation was performed, the 10th and 11th roots were resected, and ‘the crises cured. 
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It will be necessary to investigate by experimental methods the correctness of the 
hypothesis that afferent fibres from the subcutaneous tissues enter the cord by the anterior 
roots, and I am at present engaged upon this work and hope to publish the results in the 
near future. 


_ Finally, we may review the possible beneficial results from the operation of rhizotomy. 
In this procedure we possess a means for combating both the motor and sensory symptoms 
of a crisis ; by section of the posterior nerve-roots we can abolish the superficial radiating 
pain, and either cure or considerably mitigate the visceral pain in most cases. Again, the 
reflex irritation of the vagal centres is diminished by the elimination of the irritative 
afferent impulses ascending the splanchnics. Consequently, in minor cases the vomiting 
ceases, or in severe cases is considerably alleviated. Again, by section of the anterior 
nerve-roots we probably possess a.means of curing the diffuse type of superficial pain, and 
perhaps of still further diminishing those impulses likely to irritate the vagal centres, 
though this latter deduction awaits experimental confirmation. 

It therefore seems reasonable to conclude that rhizotomy is most suitable for the 
majority of cases ; that it is based on sound physiological principles, and is a procedure 
that, when carried out to a degree proportional to the severity of the symptoms, affords 
a reasonable prospect of considerable alleviation, or of cure, of gastric crises. 


In concluding, I must express my gratitude to Professor J. S. B. Stopford for his 
kindness in reviewing the manuscript, and also for his many helpful suggestions. 
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sH1ORL NOTES OF 
RARE “OR OBSCURE CASES. 





A CASE OF MULTIPLE PULSATING BONE TUMOURS. 
By J. RENFREW WHITE, Dunepin, NEw ZEALAND. 


Clinical History.—The patient, J. W. F., age 28, a commercial traveller, was first seen 
by the writer in consultation with Professor L. E. Barnett on May 22, 1920. He was 
then complaining of : (1) A painful swollen and stiff right knee ; (2) A painful swollen right 
heel ; (3) Varicose veins of the right calf. 

Twelve months before, the patient knocked his right knee with some violence against. 
a counter. This caused him little immediate pain or disability ; but during the next few 
weeks the knee gradually swelled and became painful and stiff. He consulted two doctors 
in turn ; one of these diagnosed tuberculous, the other syphilitic arthritis. Ten months 
later he inflicted a further and more severe 
injury on the joint by knocking it against the 
pedal of a motor bicycle ; a sudden crack was 
heard, and the leg instantly became useless and 
the joint enormously distended—a distention 
that had only slightly subsided when seen by 
the writer, despite two months’ immobilization 
on a back splint. Some three years earlier, 
whilst the patient was on military service in 
camp, he had some trouble with his right heel— 
pain and swelling—but this had soon subsided. 
Eight months before the patient was seen, 
however, four months after the first accident 
to the knee, his heel again became tender and 
swollen, and painful to walk on. The varicose 
veins he had noticed for some months ; he had 
attributed to these the swelling of the heel. ~ 

FIG. 459.—Radiograph showing the remarkable Personal History.—He has had no previous 
decalcification of the os calcis. illness; he denies the possibility of venereal 
disease ; his father died of consumption. 

On Examination.—The knee-joint, on inspection, was considerably swollen, particu- 
larly on the inner side; the joint was held flexed at 30°; there was obviously, even 
with the knee flexed, a considerable degree of genu valgum ; there was marked wasting 
of the thigh muscles. The joint was hot on palpation. The swelling was largely due to 
infiltration of the peri-articular soft parts, there being very little actual fluid in the joint. 
The knee could not be fully extended passively, although the range of passive flexion 
was normal. The heel was thickened and swollen, especially on either side of the tendo 
Achillis and on the plantar aspect. The os calcis was exceedingly tender to pressure 
from all sides. The branches of the internal saphenous vein were markedly varicose on 
the right side, not at all so on the left. 

X-ray Examination (Fig. 459) showed marked decalcification of all the bones of the 
foot ; this reached a maximum in the case of the os calcis, in which, indeed, actual 
cavity formation seemed indicated. The lower end of the femur showed a similar change, 
with, however, signs of a recent pathological fracture of the condyles. 
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In view of the clinical and skiagraphic evidence, pointing to the existence of a 
chronic destructive bone lesion in both places, a diagnosis of tuberculous disease of the 


lower end of the femur and of the os calcis was made. 
This diagnosis seemed all the more justified in the 
light of the family history of tuberculosis. 

Operation, May 26.—After the application of a 
tourniquet, the os calcis was exposed on its plantar 
aspect by the turning down of a heel flap; the bone 
was found to consist of a mere shell of bone filled 
with an cedematous tissue indistinguishable to the 
naked eye from tuberculous granulation-tissue ; there 
was, however, no sign of caseation or pus-formation. 
The lesion was treated as an ordinary osteomyelitic 
cavity—the granulations were scraped away, the walls 
of the cavity resected to allow of complete immediate 
obliteration of the dead space by pressing up the tissues 
of the heel-flap to fill it. The whole limb was then 
immobilized in plaster before the releasing of the tour- 
niquet, the knee being straightened as far as possible. 
Unfortunately none of the ‘granulation tissue’ was 
preserved for microscopical examination. The wound 
healed by first intention, and the lesion gave the patient 
no further trouble; the disease process had been 
eradicated and did not recur. 

Aug. 24.—The plaster was removed. The opera- 
tion wound was found to be soundly healed; the 
condition of the knee much as before. 

Oct. 19.—The plaster was again removed, and the 
inflammatory signs in the knee-joint were noted to be 

















Fia. 460.— Radiograph showing tlie 
condition of the lower end of the femur in 
November, 1920, 


not subsiding as expected as a result of the continued immobilization; the patient was 
warned that the disease was not reacting to this conservative treatment and that 
an operation on the knee might prove 





necessary ; the plaster was renewed. 
Nov. 23.—The patient came complain- 














Fic. 461.—Radiograph showing the spontaneous fracture 
of the tibia due to the tumour. 


ing of pain about the middle third of the 
leg ; the plaster was removed. An extra- 
ordinary change was at once seen to have 
taken place; the knee-joint was more 
swollen, especially over the internal con- 
dyle, and was pulsating visibly ; a marked 
systolic bruit was to be heard over the 
joint with the stethoscope. Fig. 460 shows 
the condition of the lower end of the femur 
at this period. There was no change in the 
condition of the heel. In the middle of the 
leg, over the front of the tibia, was another 
pulsating fluctuating tumour, and over this 
too a loud bruit was audible. The most 
amazing change, however, was a complete 
solution of continuity of the shaft of the 
tibia, a spontaneous fracture at the level of 
this pulsating swelling. Confirmation of 
this was supplied by radiography (Fig. 461). 


It was now obvious that a destructive bone lesion, similar to that originally present 
and still developing in the condyles of the femur, and to that apparently eradicated from 
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the heel, had developed in a third place in the skeleton of the same limb ; moreover, the 
obviously vascular nature of these lesions made it clear that they were not tuberculous, 
as at first thought, but neoplastic—probably sarcomatous. Careful clinical and skia- 
graphic examination of the patient failed to detect signs of visceral metastatic foci or 
glandular involvement. 

Dec. 27.—The limb was amputated through the middle of the thigh. 

Examination of the amputated limb showed the femoral condyles to be excavated, 
expanded, and at several places perforated by a very soft vascular friable tissue, which 
had invaded the adductor magnus muscle and, in places, the knee-joint. The tibial tumour 
(Fig. 462) was of a similar structure and appearance, and had destroyed and replaced 
two inches of the shaft of the bone, without, 
however, having perforated its periosteal sheath. 
An incision into the heel and remains of the os 
caleis showed but ordinary scar tissue, and 
nothing to suggest a recurrence of the tumour 
growth. 


The following is the pathological report kindly 
supplied with microphotograph by Professor 
Murray Drennan :— 

NAKED-EYE APPEARANCES OF SPECIMENS : 
Femur.—The lower end is extensively occupied 
by a softened hzemorrhagic mass, especially 
involving the cancellous tissue of the internal 
condyle, but also extending into the corres- 
ponding tissue of the external condyle. The 
cartilage is not penetrated, but several small 
rounded nodules of growth are seen at attach- 
ments of the crucial ligaments. The growth 
extends upwards into the lumen of the shaft for 
almost 7-5 em., and shows no encapsulation of 
the growing margin. Mesially the growth extends 
through the bone and periosteal tissue, bulging 
towards the surface but sharply defined by a 
fibrous layer over it. The bone-marrow of the 
shaft shows the normal fatty appearance. 

In the knee-joint are small hemorrhages 
along the synovial membrane anteriorly and 





“a mesially ; a larger hemorrhage occurs in the 
oe substance of the cartilage of the internal articular 
Fig. 462.—Photograph of tibia with tissues “1s : J 
reflected, including superficial layers of peri- surface of the tibia. The external articular sur 
a ae wy ae. “¢ the a —_ face shows superficial erosion of the cartilage. 
miadie jirds of the bone the tumour describe tie ; . 
is seen. Tibia (Fig. 462).—In the middle of the 


shaft is an oval swelling, roughly 6 cm. in its 
long axis, which has eroded the bone and led to ‘spontaneous’ fracture. The outer layers 
of periosteum can be stripped off, still leaving a fibrous layer adherent to the tumour. 
On section this tumour is seen to bulge more anteriorly. It is light-red in colour, mottled 
with darker red areas of hemorrhage, and has a delicate white reticulum throughout. 
It has invaded and absorbed the bone, but the margin is sharp between the tumour and 
dense bone and marrow. In the substance of the tibialis posticus is a small rounded 
nodule of tumour of similar appearance to the above-described nodule in the tibia. 

Os Calcis.—This is collapsed, only the portion adjacent to the calcaneo-astragaloid 
articulation remaining.’ This is where a former:surgical removal has been performed, 
and is now marked only by scar-tissue and some old blood-pigment, no tumour tissue 
being recognizable. 
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MIcROSCOPICAL APPEARANCES.—Portions of the nodule in the tibia were cut and 
examined without requiring any decalcification. The essential part of the tumour consists 
of masses of cells arranged as solid acini and bounded by delicate capillary vessels. 
In parts the cells directly abut on the outer side of the endothelium of these vessels ; in 
other parts there is a cellular fibrous matrix between capillaries and tumour-cells. The 
tumour-cells are large and rounded or polygonal. They are closely packed in acinar 
fashion. Individual cells vary considerably in size; all have a rounded or oval nucleus, 
poor in chromatin but with distinct nuclear membrane and nucleolus. The cell body is 
relatively large, and stains uniformly with eosin. Considerable variation in size occurs, 
and large cells with several nuclei are not infrequent. Mitotic figures are few. No 
intercellular substance is demonstrable (Fig. 463). 

Hemorrhages are numerous and, in places, extensive. Many tumour masses show 
hemorrhage in their centre, so giving an appearance of a blood-space lined by tumour- 
cells, and suggesting, at first sight, an angiosarcomatous type of growth; that this is 
not its nature seems clear from the less altered parts of the growth. Small spicules of 
bone appear amongst the tumour-cells ; in some cases 
the cells directly abut upon, and even seem to be 
within, the spicule; in other cases the spicule is 
sheathed by collagen fibrils. Larger blood-spaces 
occur ; but these also have a wall of endothelium only, 
or with little supporting connective tissue. An occa- 
sional vein, having the usual structure, is seen with its 
wall permeated with tumour-cells. 

Whole fields show nothing but hemorrhage, some 
recent, some organizing. Some fields show only a 
vascular and connective-tissue framework, the tumour- 
cells having disappeared. The ‘capsule’ of the tumour 
consists of strands of fibrous tissue, in places permeated 
by tumour-cells which here appear as flattened solid 
strands. In part this ‘capsule’ is separated from the 
subjacent tumour by organizing hemorrhage. The 
dense bone adjacent to the tumour was decalcified : sec- 








tions of this show the tumour masses _ penetrating 
between trabeculze, with erosion of these, while other 
parts show new bone-formation just beyond the in- 
vaded areas. 

The nature of the tumour is not clear at first sight. 


FIG. 463.—Microphotograph of portion 
of tumour in tibia. In the centre is seen 
a thin-walled blood-vessel. Around are 
groups of tumour-cells arranged roughly in 
alveoli, some solid, some with a central 
space. Hemorrhage is seen amongst the 
tumour-cells towards the right and lower 


In parts the structure suggests an epithelial growth ; sian sos ea incoricilaiia 


other parts suggest a malignant vascular tumour. A 

fuller study of the less altered and apparently freely-growing areas leads one to the 
view that it is a sarcomatous formation corresponding to the usual description of 
‘alveolar sarcoma’. The cells have not the arrangement or appearance of a myeloma, 
and their close relation to the vascular scanty stroma, together with the extensive 
hemorrhages, rather exclude an epithelial origin: also the situation is against this. 
The pulsatile character noted clinically is easily understood from the structure of the 
‘tumour. 

This case has seemed to the writer worthy of record for the following reasons :— 

1. It shows the importance of pathological examination of all specimens obtained 
at operation, even in cases in which the diagnosis seems certain on clinical grounds. 

2. It shows the importance of guarding against a routine diagnosis of every chronic 
inflammatory joint condition that is not syphilitic or gonococcal as certainly tuberculous 
in nature. 

3. The rarity of multiple pulsating tumours of bone. 

4. The fact of the three foci occurring independently in three different bones of the 
one limb. 




















SURGERY 





THE BRITISH JOURNAL OF 


CIRCULUS VITIOSUS FOR FOURTEEN YEARS AFTER 
GASTRO-ENTEROSTOMY. 


By W. G. SPENCER, LOonpon. 


THE patient, at the age of 30, whilst out hunting, was thrown off by his horse falling at 
a fence. He was helped to remount, after which he was able to ride home by himself. 
He felt bruised all over and stayed in bed for a day or two, but after a month again rode 
hunting. For a time he felt nothing wrong except a tendency to stitch in the left side, 
such as he had often had as a boy, but not subsequently. Gradually he began to suffer 
from indigestion and vomiting of bile (Fig. 464), and, as the trouble continued to increase, 
he consulted a number of physicians and surgeons, and underwent several courses of 
treatment in nursing homes. 

Ten years after the accident he consulted Sir Lauder Brunton, when the question 
of injury was certainly considered, for Brunton mentioned the case of a man who had 
been knocked down by a buffalo in Africa, and 
advised the patient to submit to an operation by 
Mr. Arthur Barker similar to the one performed 
in that case. After the operation he was very 
ill, with frequent vomiting, and some of the 
sutures gave way. He learnt that the operation 
had failed because the surgeon had been prevented 
from doing what he had intended by the continu- 
ous vomiting under the anesthetic. Presumably 
Barker would have proceeded to excise the con- 
stricted intestine. During the following fourteen 
years the complex of symptoms puzzled those who 
did not know that gastrojejunostomy had been 
done. 

What really happened was that the food 
passed immediately out of the stomach into the 
second part of the jejunum, whilst, behind the 
food, bile and pancreatic juice collected in the 





FiG. 464.—Before gastrojejunostomy. First stomach. Soon after taking food the patient began 
part of jejunum (j.1.) fixed in U-shaped loops . ie ‘ 
by adhesions of visceral peritoneum, causing re- to feel uneasiness in the lower abdomen, which 
gurgitation from duodenum (d.) through pylorus increased up to a degree of colic, and with some 
(py.) into stomach (St.) of some bile from bile- Z E ; 
duct (b.) and pancreatic juice from pancreatic tendency for pain to concentrate itself in the 
duct (ps.). ileocecal region. Concurrently nausea set in, 


which passed off without, or after, bilious vomit- 
ing. On an average every third day he vomited as much as half a wash-hand basin 
full of bilious fluid mixed with little or no food. There was complete relief between 
meals, and sometimes digestion occurred without disturbance. X-ray examinations 
either gave no information, or appeared to show a delay at the ileocecal valve. 
Hence the patient was advised several times to have his appendix removed, but 
was deterred by his previous experience. About three months before the second 
operation Dr. Ironside Bruce noted that, preceding the delay at the ileocecal valve, 
the stomach had emptied very rapidly. There was no obstruction in the colon to a barium 
enema. What amounted to an attack of seasickness every second or third day became at 
last unbearable. He was a tall spare man with rather haggard features, age 54, carrying 
on a large business, and able to walk all day shooting. Except for the vomiting there 
was nothing abnormal observed. On the day before the operation, after having been in 
bed for a couple of days, and one hour after a light lunch, he vomited more than two pints 
of bile, pancreatic juice, and gastric fluid, unmixed with food. This corresponded with 
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the vomiting which had continued since the previous operation, and upon it was founded 
the diagnosis of a circulus vitiosus following gastro-enterostomy. 

The epigastrium having been laid open through the scar of the previous operation, 
it was noted that there were no adhesions between the visceral and parietal peritoneum ; 


the stomach and transverse colon were normal 
as to size and position, the wall of the stomach 
was thin, and the pylorus appeared particularly 
small, resembling that of a boy. The omentum 
and transverse colon were then turned up, the 
omentum not being adherent to the underlying 
intestines. There was now exposed a length of 
dilated and thick-walled small intestine directed 
vertically downwards from the lower border of the 
stomach (Fig. 465). This gut was of much larger 
lumen, and its wall thicker, than the transverse 
colon. To the left of it were coils of small intestine 
folded into U-shaped loops by a veil of fibrous 
adhesions involving only the visceral peritoneum. 
Further exploration showed that these U-shaped 
loops involved the upper third of the jejunum, the 
constriction commencing about three inches beyond 
the duodenojejunal junction and terminating by 
opening into the stomach. This formed the affer- 
ent limb of the gastrojejunostomy, whilst the 
dilated intestine above-noted constituted the efferent 
portion. The first step was the implantation of the 
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FIG. 465.—Following gastrojejunost omy. 
Jejunum beyond U-shaped loops coaducting 
all bile and pancreatic juice into stomach. 
All contents of stomach passing directly into 
second part of jejunum (7.2). 


beginning of the jejunum into the left side of the second part of the jejunum about 
three inches below the gastrojejunostomy ; next followed the excision of the constricted 
first part of the jejunum, including the narrow opening into the stomach. A well- 
marked spur separated it from the efferent opening, which was large enough to admit 

three fingers. On account of the atrophied appearance 











ae 


Fic. 466.—After Roux’s y-shaped 
anastomosis and excision of, first 
part of jejunum. 


of the pylorus, through which very little food could have 
passed for fourteen years, it seemed unwise to do away 
altogether with the gastrojejunostomy ; so, after cutting 
out and closing the afferent opening, the efferent orifice 
was reduced by suturing (Fig. 466). 

The gastrojejunostomy opening, as it was found 
fourteen years after being made, might be imitated by 
cutting longitudinally into the stomach, on its posterior 
aspect, just above the greater curvature. Then, taking a 
coil at the junction of the upper and middle third of 
the jejunum, and making a transverse incision into it 
across more than half its lumen, if such a _ transverse 
opening were joined to the longitudinal opening, a well- 
marked spur would necessarily be formed in the jejunum 
as a result. ; 

So much attention had been directed to the appendix 
that, in order to clear up the matter, it was exposed and 
removed through a separate incision. There was no well- 
defined abnormality, either in the appendix or in the 
czecum. 


The Y-shaped anastomosis, called Roux’s method, put a stop entirely to the regurgi- 
tation of bile, and now there is no trouble with digestion so long as the patient observes 


ordinary care. 
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TORSION OF THE GALL-BLADDER. 
By HUGH LETT, Lonpon. 


IN the British JOURNAL OF SURGERY, Vol. IX, No. 34, p. 310, Mr. Irwin reported a very 
interesting and successful case of torsion of the gall-bladder. The condition is so rare 
that I venture to refer briefly to a somewhat similar case. It has already been reported 
fully (Lancet, 1909, i, 1099), but was recorded under the obscure title of ‘“* Two Unusual 
Conditions of the Gall-bladder ’’, and so has escaped notice. 

History.—The patient, a woman, age 72, was admitted to the London Hospital on 
Aug. 1, 1905, with the following history: Three days previously she had been suddenly 
seized with severe pain in the right hypochondrium, which persisted until her admission 
to hospital. She had vomited four or five times, and the bowels had not acted since the 
beginning of the attack. She had never had similar pain before ; no history of gall-stones. 

On Admission.—Her temperature was 101°, and her pulse-rate 100. There were 
great tenderness and rigidity in the right upper abdomen, and a rounded tumour could 
be felt in the region of the gall-bladder. The abdomen was distended. A diagnosis of 
acute cholecystitis was made. 

Operation.—A vertical incision was made over the swelling, which was found to be 
an enlarged gall-bladder with numerous recent adhesions to the omentum and _ hepatic 
flexure of the colon. The gall-bladder was black, and the size of a large pear. It was 
tapped, and black fluid containing altered blood and a little bile was drawn off. The wall 
of the gall-bladder was much thickened from hemorrhage into it. On palpating the cystic 
duct, a nodule was felt, which I thought at first might be a gall-stone, but on separating 
the adhesions, I found that it was due to axial rotation of the gall-bladder on the cystic 
duct, the nodule having been produced by twisting the duct. The twist was easily undone, 
and consisted of four half-turns from left to right (counter-clockwise). The gall-bladder 
and part of the cystic duct were excised. 

The patient collapsed suddenly twelve hours after operation, and died in a few hours. 

Post-Mortem Examination.—No gall-stones were found. The kidneys were markedly 
granular, but otherwise nothing of importance was discovered. On examining the gall- 
bladder after its removal, it was found to be completely surrounded by peritoneum, and 
its only connection with the liver was a narrow mesentery which left the gall-bladder in 
the neighbourhood of its neck and included the cystic duct. 





TORSION OF THE HYDATID OF MORGAGNL 
By G. H. COLT, ABERDEEN. 


A Boy, age 143, admitted on Aug. 21, 1921, into Professor Marnoch’s ward at the Royal 
Infirmary, Aberdeen. 

History.—Six days before admission he was pushing a heavy stone to move it. He 
felt nothing wrong at the time, but eight hours later, as he was getting into bed, and again 
when he turned on his left side, he felt pain in the left side of the scrotum, which began 
to swell. The pain was severe, and he felt sick and vomited. During the next four days 
he had several attacks of pain in the same region, relieved by rest and brought on again 
by movement; there was no sickness or vomiting. The swelling increased gradually. 
On the fourth day he lifted a 28-lb. weight at a Highland Games, and he thinks the swelling 
became slightly larger then, but it was always continually growing. On the fifth day he 
felt sick but did not vomit. During the six days the bowels acted as usual. On the sixth 
day his doctor saw him and sent him into hospital. 

On Admission.—The general condition was good. The left half of the scrotum was 
diffusely swollen, cedematous, red, tender, and warm to palpation. The swelling was 
limited to the left side of the scrotum and was non-translucent. There was no impulse on 
coughing. There were two enlarged glands in the left groin. The temperature was 98°8°. 
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Operation.—Under general anesthesia the left side of the scrotum was incised and 
turbid fluid evacuated from the cavity of the tunica vaginalis. The pedunculated hydatid 
of Morgagni was greatly swollen and blue-black. It was adherent by recent lymph to the 
testicle and epididymis. Its pedicle was twisted three times anti-clockwise, and arose 
from the junction of the testicle and epididymis ; but owing to the cedema, the exact site 
of origin of the stalk could not be traced further. The pedicle was ligatured and the mass 
removed. The tunica vaginalis and skin were sutured. Except for a slight discharge 
of serum the wound healed by first intention. No culture of the fluid was made. 

Pathological Report.—The specimen in the recent state measured 1} in. by 1 in. by 
% in. It was hardened and prepared before being opened. The pathological report is as 
follows: ‘‘ The cyst contained deeply blood-stained fluid. The wall and pedicle were 
infiltrated with effused blood, which to a considerable extent masked the structure. The 
wall of the cyst was formed of fibrous tissue, and there appeared to be a thin lining of a 
single layer of flattened endothelium or epithelium.” 

The stalked hydatid may vary in size and position, and more than one may be present. 
In this instance the size might be considered to be against the specimen actually being 
the stalked hydatid, but it corresponded exactly with it in anatomical situation, and no 
other hydatid was present. Mr. Edred M. Corner has kindly written to me about the 
matter, and states that there is one other case on record. Half of the specimen has been 
forwarded to the R.C.S. Museum, and the other half has been placed in the Surgery 


Museum at Aberdeen University. 
I am indebted to Professor Marnoch for his permission to record the case. 





CONGENITAL STRICTURE OF THE ANUS PERSISTING INTO ADULT LIFE: 
ACQUIRED MEGALOCOLON. 
By GEORGE ROBERTSON, DUNFERMLINE. 
The patient 





THIS case was referred to me for treatment by a colleague on June 2, 1921. 
was a male, age 20. 

History.—From birth to the present time patient had suffered from difficulty in 
defecation. He was noticed, while quite a baby, to have a prominent abdomen. This 
prominence has kept pace with his general growth, and recently has become more pro- 
nounced. At birth he suffered a head injury owing to difficult instrumental delivery, 
and his skull shows a marked deformity over the right frontoparietal region. He has 
never been very bright mentally, yet he is quite intelligent, and shows no definite 
degenerative stigmata. With the exception of the abdominal symptoms, colicky pains 
and difficult defecation, he has had no other troubles. For some weeks before admission 
into hospital he had been suffering rather more than usual from abdominal pain. His 
appetite has always been good, and he has had no gastric disturbances. 

On Examination.—He shows a dry skin and a sallow complexion. His generai 
muscular development is poor. He is slightly anemic. The whole abdomen is much 
distended. Palpation gives a peculiar sensation to the examining hand. Over the whole 
abdomen one feels as if pressing on an extensive putty-like mass, into which the fingers 
can be made to sink deeply, thus to leave a visible indentation. In the cecal region, 
there is a special prominence, about the size of a small football; this, on deep pressure, 
gives the same putty-like sensation as is felt in the other regions. This prominence is 
dull to percussion. No peristalsis is visible over the abdomen, except over the cecal 
prominence, which is seen to rise and fall somewhat, but does not disappear. 

Operation.—A few days after admission I gave him a general anesthetic, and then 
found, upon attempting to explore the rectum, that the tip of my forefinger was soon 
arrested, just inside the anus, by a very tight, wiry-edged annular stricture, having as 
its exact site the line of junction of skin and mucous membrane. Concluding that this, 
at least, was a definite deformity, I incised the fibrous ring, and, more deeply, the sphinc- 


teric muscles. It was now easy to explore the rectum. This was found greatly distended 
31 
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by a large hard fecal mass, quite as large as a foetal head. A laborious process was then 
begun. Aided by suprapubic pressure, the rectal mass was fixed, broken, and then 
delivered. Many such ‘deliveries’ were repeated, until the whole colon from the cecum 
downwards was emptied. The quantity of faeces removed was really extraordinary. It 
filled to overflowing a large wash-hand basin. Most of the fecal matter had little odour, 
but that last evacuated was softer in consistence and quite offensive. The rectum and 
lower colon were then irrigated with warm boric lotion. There had been a fair amount 
of trauma inflicted upon the rectal mucosa, and such irrigation seemed advisable. In 
order that the sluggish colon might not have to overcome any future anal difficulty, I 
made no attempt to repair the sphincteric muscles. The abdomen now presented an 
extraordinary contrast to its previous condition. It had become sunken and empty. 

For several days after operation the patient was very ill. Pyrexia, very frequent 
bilious vomiting, and a copious and persistent purulent and fcetid discharge from the 
rectum, combined to make his early convalescence stormy. The purulent rectal discharge 
persisted for several weeks, causing much emaciation.. Having improved, he was then 
allowed to return home, after which his improvement was rapid. 

After-History.—On Oct. 17, four months later, he returned to me, now looking very 
well, and had gained in weight. He then expressed to me his appreciation of his improved 
condition, but wished to have his incontinence of feces corrected. 

He was admitted again to hospital, when I found that his abdomen was quite satis- 
factory, there being no retention of feces in any area. Deep palpation for a few moments 
produced .a marked central prominence in the abdomen. This was quite painless, and 
lasted a few seconds only ; it was evidently due to strong colon peristalsis. His appetite 
was good. Digital examination revealed an empty and evidently healthy rectum. The 
anus was, of course, quite patulous. Operation for repair of the sphincter was under- 
taken on Oct. 28, and consisted in excision of the scar tissue from the previous operation, 
then suture of the muscle ends. Spinal anzsthesia was used (stovaine). 


It will be interesting to watch the future of this case; I have little doubt but that 
he will remain quite well. - The dilatation of his colon which had lasted all these years 
has now greatly disappeared. The hypertrophy is very evident still. It, too, will, no 
doubt, diminish as the need for powerful muscular driving passes away. It would be 
rather too much to expect that the colon will ever become quite normal, but the hyper- 
trophy of its muscular wall will be an asset of some value in operating against the kinks 
and deformities one would expect to find resulting from the long-continued dragging of 
such an overloaded gut. 

During the patient’s convalescence from his original operation, I frequently thought 
that the day was not far off when I would operate to remove his complete colon, to guard 
against a recurrence of symptoms arising from the deformity of the gut. I also looked 
forward with pleasure to the presentation of an interesting specimen to the Museum of 
the Royal College of Surgeons, Edinburgh. Nature has decided otherwise, and has 
probably intervened to the benefit of the patient’s future health. 

Evidently the original anal stricture was of the nature of a thickened, persistent anal 
membrane, causing marked resistance to the passage of feeces. There are articles written 
on the subject of megalocolon which state that, in many cases, the anus has been found 
contracted. May not some of these cases with ‘contracted’ anus be similar to the case 
I have presented ? 

It is probable that a complete ablation of the colon would have cured my patient, 
for thus the rectal content, becoming fluid, would have passed the anal stricture with fair 
ease. Such a procedure would, however, have been fraught with great danger without 
a preliminary emptying of the colon, and this, I fear, was quite beyond the therapeutic 
effect of purgative medicines. To have opened the bowel in any abnormal manner 
(artificial anus, etc.) could not have accomplished the result attained by dealing with the 
case and its evident cause as I have indicated. 

The severity of the case, the long duration of the symptoms, and the simplicity of 
the treatment, furnish my excuse for putting the particulars on record. 
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CHRONIC DUODENAL ILEUS. 
By P. LOCKHART-MUMMERY, Lonpon. 


Mrs. A. S., age 36, admitted to St. Mark’s Hospital, September, 1921. 

History.—The patient, a thin, spare woman, has been complaining of abdominal pain 
for the last eighteen months. The pain lasts most of the day, and is only relieved by lying 
down ; it has no relationship to food, but patient has a poor appetite, and has been getting 
progressively thinner. Flatulence is not a prominent feature, but patient suffers from 
constipation a great deal. She vomits occasionally. No hzematemesis, nor any sign of 
gastric ulcer. Patient has been under her doctor’s care during the whole of this time, 
but the ordinary treatment failed to relieve her symptoms, and she is unable to get about 
owing to the pain. 

On Examination.—There is a thin, flabby abdominal wall, and marked visceroptosis. 
Stomach rather enlarged. No tenderness. 

Operation.—I opened the abdomen in the mid-line. The 
stomach and first and second parts of the duodenum were 
found to be markedly dilated ; the third part of the duodenum 
and small intestines were 
collapsed. There was obvious 
obstruction in the duodenum 
at the point where the mesen- 
teric vessels cross it. The 
colon was markedly pro- 
lapsed, and it was evident ty 
that in the erect position , 
the drag of the intestines rs 
constricted the duodenum — 
beneath the root of the m 
mesentery (Fig. 467). 

I performed a posterior 








gastrojejunostomy. I did ‘6 

this in preference to a duo- Fia. 467.—Chronic duodenal ileus. A, Stomach. 8B, Dilated first part of 
iej i a duodenum. C, Mesocolon cut across. D, Dilated second part of duodenum. 

denojejunostomy, wales 7 E, Transverse colon. F, Third part of duodenum. G, Root of mesentery 


peared to me to be a better and superior mesenteric artery. 

operation in this case. In 

my case the anastomosis would have had to be made between the second part of the 
duodenum and the jejunum, while the ampulla of Vater would have been just opposite 
the stoma. The result was quite satisfactory, and the patient has lost her symptoms. 
At the operation it was noticeable that the walls of the stomach and first and second 
parts of the duodenum were markedly hypertrophied as compared with the ileum, which 
was very thin. 


I should certainly not have recognized the condition had I not heard Mr. Wilkie’s 
paper at the Association of Surgeons’ Meeting at Edinburgh. My case appears to conform 
exactly with the one described by him (see British JOURNAL OF SURGERY, Oct., 1921, 
p. 204), and seems to be an end-result of visceroptosis. 

The obvious treatment is to improve the condition of the abdominal wai: by suitable 
exercises, aided by a proper support ; but when the abdominal wall has completely lost 
its power of contraction and the trouble has advanced to the stage that was present 
in this case, it seems very doubtful whether anything short of operative interference will 
benefit the patient. Such cases appear to be rare, but now that our attention has been 
drawn to them we shall no doubt find a good many more than we expect. I think we 
owe a great deal to Mr. Wilkie for having so ably demonstrated the condition. 
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REVIEWS AND NOTICES OF BOOKS. 


Operative Surgery. By J. SHe.ton Horstey, M.D., F.A.C.S., Attending Surgeon, St. Elizabeth’s 
Hospital, Richmond, Va. Large 8vo. Pp. 721, with 613 illustrations. 1921. London; 
Henry Kimpton. 52s. 6d. net. 


In the opening sentence of the preface, the author states that particular stress has been laid upon 
the preservation of physiological function and the interpretation of the biological processes that 
follow surgical operations, and he has succeeded in keeping this object to the fore. Throughout 
the work it is apparent that a sound knowledge of general principles underlies the methods described 
and the application of technical details. The earlier chapters on biological principles and surgical 
drainage are original and stimulating, and form a very good introduction to operative surgery. 
The author does not claim to have included all surgical operations, but oily those which he has 
himself found to be best suited to the indications for interference. 

In a book of this size, it is doubtless difficult to apportion space with due regard to the relative 
importance of the various subjects; but we think that for a general text-book some relatively 
important operations are not fully dealt with. For instance, plastic surgery is discussed very 
exhaustively, whereas to the surgery of the thyroid gland, a much more important subject to the 
general surgeon, is allotted only four pages. No doubt the section on plastic surgery is good; the 
descriptions are supported by many illustrations, and in some cases by photographs of the 
author’s own patients, both before operation and when sufficient time has elapsed to show the final 
results. The chapters on the surgery of the blood-vessels are very complete, and contain a good 
account of the author’s method of blood-vessel suture, while only a reasonable amount of space 
is given to the ligature of vessels in continuity. 

In the chapter dealing with operations on the nerves, the author shows his real grasp of his 
subject when he writes (pp. 149, 150): ‘‘ Much of the disagreement in the value of results of nerve 
suture, and particularly of nerve transplantation, is due to the fact that some nerves regenerate 
more promptly and more satisfactorily than others, and that in some individuals the nerve-tissue 
will regenerate very much better than in other individuals. In a young healthy child, complete 
regeneration is much more probable than in an adult. Experimental work in the lower animals 
may show better results in nerve surgery than are obtained clinically, whereas in tissue of less 
delicacy there is not the same difference in regeneration between the lower animals and man.” 

The chapters on bone surgery contain a good deal that is open to controversy, such as the 
advocacy of the use of medullary plug-grafts and the uncompromising attitude towards the 
employment of plates, for on p. 161 we read that ‘“‘a steel or iron plate should have no place 
in modern bone surgery”. For the treatment of bone cavities, Moorhof’s paste is recommended, 
and the author appears to prefer it to other methods, which are merely mentioned and not 
described in detail. 

In the section devoted to amputations, very little is said about the kineplastic method, and 
there is certainly nothing in the brief references to the method to encourage the reader to try it. 
The Dean Lewis method of excising the whole (sic) breast is described in some detail, and no less 
than four illustrations are devoted to this unsurgical procedure. For umbilical hernia, the author 
expresses great confidence in the Mayo operation; but in this, as in other similar instances, no 
statistical evidence is given. 

Many of the newer operations are described and figured, as for instance the Kondoléon plan 
for the treatment of elephantiasis. The treatment of Dupuytren’s contraction, as described, is 
too complicated and severe, and no mention is made of the necessity for prolonged and careful 
after-treatment. Similarly, the method of controlling hemorrhage after suprapubic prostatectomy 
by weight extension through the urethra, on gauze packed into the prostatic cavity, seems unneces- 
sarily severe. 

Generally speaking, the book is well illustrated, but many of the pictures are unreal, and the 
patients as depicted are all far too good-looking. In many ways they compare unfavourably with 
the pictures in the older books where the subjects are clearly sufferers from disease, as, for instance, 
some of the wonderful drawings from the pencil of Sir Charles Bell! The nomenclature of many 
of the methods is unfamiliar, and perhaps this would not strike the reader were it not that liberties 
are so often taken with old and classical names, as, for instance, when the original incision for 
excision of the upper jaw, always associated with the names of Fergusson and Dieffenbach, is 
credited to Weber. The spelling of proper names is sometimes lax—McEwen in one place, and 
correctly as Macewen in another, and so on. 

These,. however, are minor criticisms of a good book which gives an interesting account of 
contemporary American operative surgery. 
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The Surgical Exposure of the Deep-seated Blood-vessels. By J. Fiotue, M.D., and J. DELMas, 
M.D. 8vo. Pp. ix. + 87, with 34 original illustrations by H. Beaufour. Translated and 
edited by CHARLES GREENE CuMSTON, B.S.M., M.D. (Geneva). With an introduction by 
Sir D’Arcy Power, K.B.E., F.R.C.S. Eng. 1921. London: William Heinemann (Medical 
Books) Ltd. 8s. 6d. net. 


Tuts book is the direct outcome of experience in the war; but, as Sic D’Arcy Power states in the 
introduction, it will be very useful for reference in those difficu't cases which are met with occa- 
sionally in the practice of every operating surgeon. It describes shortly and clearly the method 
of exploring arteries wounded in difficult positions, such as the first part of the anterior tibial, where 
it passes through the interosseous space ; the upper part of the popliteal and the lower part of the 
femoral ; the vascular trunks of the gluteal region; and the great vessels at the root of the neck. 
The cardinal point upon which the authors lay stress is the free exposure of the vessels by incisions 
which are often planned upon new lines. The reasoning upon which their operations are based 
appears to be sound, and practice has shown that they are satisfactory. Some of the incisions 
recommended need a considerable disturbance of parts, and it is probable that the authors are 
over-sanguine in expecting to obtain union by first intention even in the majority of cases. But 
desperate cases require desperate remedies, and it is only very occasionally that a surgeon in civil 
practice in a settled country will require to have recourse to them. 

Professor Greene Cumston has performed his duties as translator and editor with fidelity 
and discretion. The translation is smooth and idiomatic, and as the book is designed for the use 
of surgeons who have been qualified for some years, he has been well advised to use the older 
anatomical nomenclature. 











Essays on Surgical Subjects. By Sir Berkeley Moynihan, K.C.M.G., C.B. Pp. 253. 
London: W. D. Saunders Co. Ltd. 25s. 


WE welcome this collection of nine addresses, lectures, or papers, because, although the majority 
of them are familiar to us, yet, when put together in their present form, they make a most read- 
able volume. It is not often that Nature is so lavish with her gifts as to make the same man a 
great surgeon and a great orator; but when this does occur, a volume written by such a man is 
well worth the reading. ; 

Three of the essays, the Murphy Memorial Oration, that entitled, “* The Ritual of a Surgical 
Operation”, and the Address in Surgery at the British Medical Association entitled, ‘* The 
Gifts of Surgery to Medicine ”’, are all formal discourses in which the author is at his very best. 
Some quotations may be allowed to emphasize this point. ‘‘ The body of a man is the plastic 
material in which an artist works, and no art is worthy of such a medium unless it has in it 
‘something of a sacrament. Surgery of the brilliant kind is a desecration. Such art finds its 
proper scope in tricks with cards, in juggling with billiard balls, and nimble encounters with bowls 
of vanishing goldfish’. ‘*‘ We cannot refrain from regret that some of the acolytes of Murphy did 
not grow to the stature of high priests.”” Speaking of Mrs. Murphy: “ His fame was her fame also. 
As I offer to him my tribute of laurel for honour and of rosemary for remembrance, it is an 
added pride that I can do so in her presence ”’. ‘‘ Manipulation should be deliberate, firm, inten- 
tional, and final. Infinite gentleness, scrupulous care, light handling, and purposeful effective quiet 
movements which are no more than a caress, are all necessary if an operation is to be the work 
of an artist and not merely of a hewer of flesh.”” ‘‘ There are surgeons who operate on the canine 
principle of savage attack, and the biting and tearing of tissues are terrible to witness. These are 
they who operate with one eye upon the clock, and who judge of the beauty of any procedure by 
the fewness of the minutes which it has taken to complete. There are other surgeons who believe 
in the light hand, who use the utmost gentleness, and who deal lovingly with every tissue that 
they touch. The perfect surgeon must have the heart of a lion and the hand of a lady, never 
the claws of a lion and the heart of a sheep.” 

Four of the essays deal directly with an exposition of surgical subjects—chronic gastric ulcer, 
gastro-enterostomy, abdominal emergencies, and thoracic surgery in relation to retained projec- 
tiles. Each of these papers represents a surgical classic. In reading Moynihan’s sweeping 
condemnation of giving purgative medicine to children, we cannot refrain from the speculation 
as to whether he would have written thus if he had ever had to struggle with the exigencies of 
general practice. 

One paper, that on intestinal stasis, is of a polemical character, but we confess some little 
disappointment with this, in that the polemics are so urbane. He goes so far in his endeavour to 
agree with his adversary that he almost forgets to differ from him at all. 

The concluding chapter is an address to nurses entitled, ‘‘ The Most Gentle Profession ”, and 
we cannot refrain from a final quotation: ‘‘ The true rewards of honest work are neither to be 
‘seen nor handled, they are not measured by a gold standard nor by any material result. They 
are not acclaimed by the applause of the crowd. They lie within you, in your own knowledge 
that you have done your best, that you have striven to reach your own standard of your highest 
powers. You will often, perhaps always, fail to reach your own ideals ; but be comforted. Ideals 
are not for attainment but for pursuit ”’. 
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The Surgery of the Peripheral Nerve Injuries in Warfare. By Harry Puatr, M.S. Large 
8vo. Pp. 49. Paper boards. Illustrated. 1921. Bristol: John Wright & Sons Ltd. 4s. net. 


Tuts book is a record of work well done. Few surgeons in this country have performed five 
hundred operations for the nerve injuries of warfare, or have had the opportunity afforded by a 
special hospital of seeing the work of others, or have dealt with such numbers of cases in which 
operation was unnecessary. 

The subject is handled in a systematic manner, physic -vical, anatomical, and pathological 
considerations being discussed first. 

In speaking of nerve anastomosis, which he considers has failed to hold its place in operative 
procedures—an opinion in which the reviewer concurs—the author states that it ‘‘ has gained 
adherents as a result of the oft-quoted dictum that one-third of any mixed nerve can be divided 
without causing any permanent damage. One feels strongly that this dictum is nothing less than 
pernicious. It is a complete negation of the existence of any intraneural topography.” Sherren, 
in his book, published in 1908, pointed out the exceptions to this statement ; if these are remem- 
bered, nerve anastomosis would do no damage to the uninjured nerve used. 

ene clinical considerations are adequate. The method of testing employed was that of 
Head. 

The second part deals with operative treatment, and gives the indications for the choice of 
the particular type of repair. The difficulties in certain cases of obtaining end-to-end union are 
clearly dealt with, and the conclusion at which he arrives is sound: ‘ It is reasonable to emphasize 
that the recorded success of a small number of operations of the ‘bridge’ class should not be 
allowed to influence the surgeon in the direction of relaxing his efforts to obtain end-to-end suture, 
no matter how exhausting and tedious any operation may be.” 

The final sec’ion deals with prognosis. His experience bears out that of workers in the South 
African and other wars, that the time element is not important until after the lapse of two years 
from injury. He associates this with Kennedy. The two-years limit was first mentioned by 
Bowlby, whose pioneer work on nerve injuries is not even mentioned. 

The figures illustrating operations on the ulnar nerve are not clear, the surroundings being 
loaded with forceps. Drawings would have been preferable. There is neither an index nor a 
list of the chapter headings, omissions which detract from its value as a book of reference. In 
spite of these minor defects, which can be rectified in another edition, we consider this the most 
valuable contribution to the war injuries of nerves that has appeared in this country, 





Surgical Treatment of Non-malignant Affections of the Stomach. By CuarLes GREENE 
CumstTon, M.D., and Greorces Patry, M.D., Lecturers at the University of Geneva. With 
an Introduction by Str BERKELEY Moyninan, K.C.M.G., C.B., F.R.C.S.. Demy 8vo. Pp. 
349. 1921. London: Wm. Heinemann (Medical Books) Ltd. 15s. net. 


Ir is difficult to understand why this book has been written. A work produced by a physician and 
surgeon on the lines set out in the preface might be of very great value. ‘‘ We shall study succes- 
sively the operative indications, the results obtained, and the special indications of each procedure.” 
As a book for the student it fails by naming too many authorities and giving too much space to 
historical matter. For the surgeon, whether skilled in abdominal work or not, the absence of all 
bibliography renders it useless as a book of reference. 

There are other important omissions. In the chapter on the etiology of gastric ulcer the 
important work of Charles Bolton is entirely ignored, and no mention is made of the recent 
researches of Rosenow. In discussing the operative indications in chronic gastric ulcer, a long list 
of statistics is given with regard to operative mortality, the latest being those of Mayo Robson in 
1908. Information of this nature with regard to abdominal surgery thirteen years ago is of 
historical interest, but is of no value in estimating the death-rate of present-day operations. With 
regard to post-operative results, with two exceptions, mentioned later, the latest date given is 
1908. The recent figures of the Mayo clinic, Moynihan, and Sherren are not mentioned. The two 
exceptions referred to are W. D. Haines, 1918, whose work the reviewer cannot trace, and Troell’s 
report published in 1917 on 234 ulcers of the stomach and duodenum operated on at Stockholm 
between 1907 and 1914. Information based on figures of this sort is valueless. 

In the chapter on gastrojejunostomy a long account of the evolution of this operation is given 
which is of no value to the student, and is useless as history, since no references are given. The 
writers seem obsessed by the idea of closure of the stoma, and state (p. 25): ‘‘ These cases of 
complete occlusion of the stoma are well known to all surgeons at present.” This is not in 
accordance with experience in this country. Closure does not take place in the absence of gastro- 
jejunal ulceration. Murphy’s button is still advised for certain cases. Exclusion of the pylorus 
is advocated to avoid late recurrence, and the authors express the opinion that “this wil! be 
employed more and more.” The reviewer has had a large experience of the remote results of 
operation. for ulcers of the stomach and duodenum, and has never seen recurrence of the original 
ulcer or closure of the anastomosis. 

This book is not one that can be recommended as a guide to the treatment of surgical gastric 
diseases, 
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Traumatic Surgery. By Joun J. Moorneap, B.S., M.D., F.A.C.S., late Lt.-Col. Medical Corps, 
American Expeditionary Force; Professor of Surgery, New York Post-graduate Medical 
School and Hospital. Second edition. Pp. 864, with 619 illustrations. 1921. Philadelphia 
and London: W. B. Saunders Co, 45s. 


In the preface of this work the author states that ‘‘ the day has gone by when the hospital care 
of the injured can be assigned to junior members of the visiting or house staff’. This dictum will 
undoubtedly be supported by progressive surgeons in all countries. 

The reader will naturally assume that a text-book dealing with traumatic surgery will be in 
essence a work on the treatment of injuries of the locomotor system, and, above all, a monograph 
on fractures. It would seem that such is the author’s predilection, but he has found himself 
compelled to cast his net far and wide, for we find collected into one field of surgery such widely 
varying conditions as fractures, foreign bodies in the air-passages and oesophagus, penetrating 
injuries of the abdomen, gas poisoning, visceral prolapse, a-ray burns, and the traumatic neuroses. 
But traumatic surgery embracing a field so wide can hardly be said to be a definite entity, and 
still less a speciality, as claimed by the author. The inclusion of so much has necessarily made 
this work rather uneven, but it is in connection with the chapters on injuries of the bones and joints 
that it is to be judged. In these sections the experiences of the war have been drawn upon freely, 
and considerable space has been allotted to the technical details of the treatment of infected wounds 
by the methods of Carrel and others, and to the treatment in general of compound fractures of the 
femur. Such familiar features are to be expected in a work of this kind, and require no special 
comment. 

This book, whilst presenting nothing new, will be useful as a work of reference, and particularly 
to surgeons who are far removed from contact with a large surgical centre. 


Lectures on the Surgery of the Stomach and Duodenum. By James SHERREN, C.B.E., 
F.R.C.S., Surgeon to the London Hospital. Cr. 8vo. Pp. 96. 1921. London: H. K. 
Lewis & Co. Ltd. 4s. 6d. 


Ir is seldom that we have the good fortune to read so small a book containing such a wealth of 
valuable material. In the form of seven lectures, the author deals with gastric ulcer, duodenal 
ulcer, stenosis of the pylorus, and carcinoma of the stomach. 

Each part of the subject is treated clearly, concisely, and practically. There is a sufficient 
reference to other authorities, and to pathological and other experimental evidence, for the purpose 
required. There are enough case records to give clear illustrations of symptoms and treatment. 
The author does not attach much importance to the value of the test-meal in gastric ulcer, and 
his opinion of a-ray evidence is somewhat guarded. In the treatment of chronic gastric ulcer it 
is taught that small free ulcers of the lesser curvature require only gastro-enterostomy, whilst for 
adherent and perforating ulcers, and in those which are large and indurated, partial gastrectomy 
should be done. An interesting observation is made about the treatment of duodenal. ulcer— 
namely, that pyloric exclusion tends to produce subsequent jejunal ulcer following gastro- 
enterostomy. In regard to congenital stenosis of the pylorus, Rammstedt’s operation is considered 
to have superseded all other surgical procedures. 





Diagnostik der chirurgischen Nierenkrankheiten. By ProressoR WILHELM BAETZNER, 
Privatdozent, Assistent der Chir. Universitats-Klinik, Berlin. 8vo. Pp. vi + 340, with 263 
illustrations, some in colour. 1921. Berlin: Julius Springer. Price in England M. 720. 


Tus book of 340 pages discusses the diagnosis of surgical diseases of the kidney. There is a 
section on general diagnosis and one on diagnosis of special diseases. In the general section 
symptoms and clinical examination are discussed, and there is a description of special methods 
of diagnosis, such as cystoscopy, catheterization of the ureters, tests of the renal function, and 
pyelography. The section on cystoscopy is clear, but short, and there are many excellent coloured 
illustrations of diseased conditions. 

eS The tests of the renal function that are discussed are limited to cryoscopy, electrical conduc- 
tivity of the urine, experimental polyuria, phloridzin, and indigo-carmine. The tests are treated 
from a clinical standpoint, without discussion of their scientific value. The author appears to have 
some doubt in regard to the reliability of phloridzin, but indigo-carmine is the most important 
test, and in practice is useful and sensitive. These tests, with the exception of indigo-carmine, 
have been abandoned in this country and in America, and it is obvious, from the absence of any 
reference to the phenolphthalcin, diastase, blood-urea, and urea-concentration tests that the 
author is not in touch with the work which is being done outside Germany. 

So also with pyelography. He uses 10 per cent collargol or 10 per cent pyelon (Riedel), and 
only mentions that sodium iodide and bromide have been suggested, whereas these are the fluids 
most widely used outside Germany at the present day. The author rightly warns against the 
indiscriminate use of pyelography. 

_Rautenberg’s pneumoperitoneum is mentioned, but the author cannot give a final decision 
on its value. The special diseases of the kidney are all carefully considered, but the discussion 
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on tubercle is the best. No mention is made of excretory tubercle bacilli in the urine of patients: 
with extra-urinary tuberculous foci. : 

The book is carefully written and well illustrated. There are many coloured illustrations, 
and the reproduction of these touches a high standard of excellence. The book is written for 
surgeons, urologists, practitioners, and students, but it is too advanced for the two latter classes, 
It — form a useful guide to the surgeon, and contains much that will recommend it to the 
urologist. 


A Treatise on Fractures in General, Industrial and Military Practice. By Joun B. RoBErTs, 
A.M., M.D., F.A.C.S., Emeritus Professor of Surgery, and James A. Ketiy, A.M., M.D., 
Associate Professor of Surgery, in the University of Pennsylvania. Secoud edition, revised 
and entirely reset. Medium 8vo. Pp. x + 755, with 1081 illustrations, radiograms, drawings, 
and photos. 1921. Philadelphia and London: J. B. Lippincott Company. 42s. net. 


Ir is hardly necessary to say that this book contains a great wealth of material and illustrations, 

-and for this reason it will always be valuable for purposes of reference. Nevertheless the book 
as a whole tends in a sense to be disappointing, because broad general principles are obscured 
rather than illustrated by a mass of detail. The preface to the second edition is perhaps the best 
part of the whole volume, containing as it does a most excellent summary of the principles of 
treatment. The general principles of treatment of fractures of the long bones are described in four 
short chapters, but we feel that too much space in the book is occupied by detailed descrip- 
tions of splints, bandages, and the anatomy and symptoms of individual fractures, whilst traction, 
mobilization, and operation as applied to these fractures are inadequately dealt with. 





Die ortliche Betaubung (Local Anesthesia). By Professor Heinrich Braun, of Zwickau.. 
Pp. 508, with 213 illustrations. 1921. Leipzig: Ambrosius Barth. M. 100. 


Tuis is one of the best dissertations we have read on the subject of ‘local anesthesia’. It is written 
by a man who has made a thorough study of the subject and who is possessed of sound common 
sense and good judgement. His enthusiasm for the subject does not obtrude itself unduly, and 
he gives a very fair indication of the uses and limitations of the application of local anesthesia. 
Many British and Colonial surgeons have taken the trouble to master the technique of local 
anesthesia. Such surgeons use it to an ever-increasing extent. Braun quotes figures which show 
that German surgeons have been compelled, in the interests of their patients, to observe the same 
course. 

The directions for the employment of local anzsthesia in operations on the various parts of 
the body are given with brevity, but are, taken in conjunction with excellent illustrations, so clear, 
that failures should be rare if the technique which the author recommends is carried out in its 
entirety. 





